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(57) Abstract 

A gene coding for a polypeptide having a human megakaryocyte potentiator activity; a recombinant vector containing the 
gene; a host transformed by the vector; and a process for producing a polypeptide having a human megakaryocyte potentiator 
activity by culturing the host and isolating the polypeptide from the culture medium. 
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m m § 

5 S? 3 D — -^fiitlfflSS (Megakaryocyte Colony-Forming Unit.) IZftMLJ > f - 
D'T - 3 (I L - 3) ^g^3D --WWH^ (Megakaryocyte Colony 
-Stimulating Factor : Me g - C S F t «§|3 1 S ) Stt 5&gO£:£T 
<=S«»0«ia«:igJit* t hA«Og«E»mH? (Megakaryocyte Potentia 
tor C&TMe g - P0Ti«§|Ef5:ifen ) 3 *' 'J ^ 7^ K* 

in vitroKfc^TI L - 3EF4T\ fflfi&£#jKg&3e=i 

H^^^TfcSi^x.ibnT^SCWilliams.N et al. Tj.Cell Physiol. J U 
0_- lOl 0982)) o *n*Jn^S«ltTg*3»3D--^»j»#n* 
25 Meg-CSFi, ltTttg«*=» n ^ - Sg&li ft »#\ M 

tifFRZw+M e g-POTTfe^o 

t rTliMe g - C S F gft £ fct £ *> O £ LT I L - 3 (Teramura ,M et al. 
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rExp.Hematol.J 1 6 , 8 4 3 (1988))' ^ffifKgt • ? o y 7 - V 3 o =. -fij^g^. 
(Teramura.M et al. TExp-Hema to 1 . J J_7. 1 0 1 1 (1 9 89))#j>5^j f,nt^ h „ if: 
x t l--eMeg-POTgi5:ft54(OiLtli v 4 > * - o 4 + V 6 (Teran 
ura.M and Mizogucbi.H riot. J. Cell CloningJ 8^ 245 (1990)), 4 V 9 - o /f 
5 *>1 1 (Ter.amura,M et al. TBlood J 7 9 , 3 2 7 (1 99 2)) N x ij xn*'xfy(l 
runo.E et al. TBlood J 7 3 , 6 7 1 ( 1 9 8 9)) WtaktlX^lt. 

20 **ai*«c#n-c, ttwmba.* t hPKMias^o^biifflas thpc 

-Y5j n«*±flT4icg**mSH£*Afr'ttiU l*«*Jb»+*<bg«#Jt 

_ L/C (BffittH** :PCT/JP 9 2/0 1 6 8 9, @I8S2:S§#-^ : WO 
93/13132), 

25 z hiz, z<7>7 $ ;&mn<nmm%b tiz*y 3*? ^7t? h'?? <( 

mi, THPC-Y5J «t QmmLtlmRNAfrbft&Ltzc DNA7^ 7*7 U 
"^^ ±12£j£7*7 4 ^-Srffl^T, sH U > (WT P C R t «§ 

D N A !£fr>i" % 7° & — 7' b Lt, cDNA:M7*7'J-£7* 'J v ^fc^tt, 
30 Btt&t*IF&&g4ft*4MIH?*=i- Kt* fife?- 5 Ztlz&W U 
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5 (Zlfzo 

10 fc^i/agx.^^"^^-*-^ 

01 tt**«3fcfclt**r » 7'- 7 0&*SHPLC(III) fl)«*t*t. 
20 B2li^?xU'pKP0 2 7Oi4tiSt. 

®3(i7'7^i K P RVHKP02 7 0>$ii£^to 
84,4 7? X$ KpRVHKP027f <7)*|g£^to 
HSIi^7X? KPCITE-KP0 2 7 OflMI* 
06^/7 7; KpMBPKP0 2 7«J^f o 
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m 7 l± 7*7 \ \ KpEPDKPOf O^ii^^-f „ 

0 8 14, CHO$l§£E^-r|gS!L/cgg_hij?£ SD S/P AGEKT##f L 

5 H9(i N cHom&imvx&iLitzGm±mn&n*w# cmmw2 9 o 

) ?rSDS/PAGECrMLT, f|j£$|2 4Tf^If5Me g - PO 

t'-*~ v 2 : 3t&9fc«i:i>'ffi?tilifl\ U->3 : 0. 1M NaCl 

H£\ U - y 4 : 0 . 2 M NaCl B£\ : 0. 3 M NaCl 

10 * U - v 6 : 0 . 5 M NaCl gfl\ 1^ - y 7 : 1 . 0 M NaCl Mfro 

mi 0 14, CHOM$:i^t||SU:§|J:iO#SSi» (H^J2 9 ( 
iii) M) £ S D S/P AGE(C^lt/;^fir-5/:7x^^ y 7*0 y KDHJSr^t 
• e U- y 1 : m&m$4 2 - 4 3#<7)Bfi\ 1/-V2 : ^ffi^F^4 3-44^(7) 
^-^3 :jSHJHH4 4 - 4 5^i^ U - > 4 : *§fcbB#B 4 5 - 4 6 
15 #O@# 0 

sii 1 14, &m&Me g- poTg^K? * -mmvtztbiznmitzp cr<7) 

HI 1 2 14, *g|i#M eg- POT^I<^ -pEFNKPOS, pEFNK 
POL 2 5 2 V, PEFNKPOQ2 2 OEOHjfSr^to 

20 » §8 ft 1MB ft tt 18 

N A ItMM Liz^k s Wt^^mza *)-*mc DNAC^tS 

IS&*<7)*HtM THPC-Y5J (Nozomi Yamaguchi et al. CANCER RESEARC 
25 fl SO 7008 1 990).- C 1 9 9 1^1 2 ft 2 7 H X£&ttRft£ftX«&ftffftff 
KftXSffMJR.3 7 0 3-t (F E RM BP- 3 7 0 3) tLt^^7h*fi 
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mt-t-><? ^25g^Kii'C>«:ff''KChirgwin et al. Biochemistry J!8 5 2 9 4 1 9 7 9 

^htitij,^ WA.lf'<+W A&H-fc^O'J tfz? uT--tM >t t'*-:$£ 
TlZ%mf£&W&m, 7x y -^^S?rff 9 CBcrger & Birkenmeier, Biochemi 
5 stry, 18 Si 4 3 1 97 9) 2>£ - £ tfr g 5 . 

£RNAri>fcOpoly (A) + R N A <7)^§Sl|2 * U (dT) £iig£L/c£#, 

!3poly (A)- + RNA^^<b^milt^>li*T'#6o *<7>fi!U l^URNA 
10 5rH^^Ti2g^poly (A) + RN A fc£ 0 

-hlS^SP <.. LT^ffcm R N Afch—%.£& c D N A iZ it^ m z. fi" m R N A 

fcfcllKl,^ 3 7 mzhZvolyA-mizmffiffZtttV J (dT) i/rli^yy 

15 A ( c D N A ) ^^fi!t1-5o 

mRNA ^^* u j: o ^s? . vk£Ltz&, nhntz-*m c D N A £ 

LT&ig^fg^fcS^iDN A** U (flIxtfKl enowgfrJ}-^) J&g 

Sl^KT-t'/it'TfiltSK IgRNase H # «t t/D N A *' 'J 

^^--tf^T^gtSCii^oT^-^cDNA^^SCi^-ef^CMania 
20 lis et al. Molecular Cloning, Cold Spring Barbor Laboratory 1 98 2fc J: tfCu 
bier & Boffmnn,. Gene 2S_ 2 63 I 98 3) e 

£ %m 1 1 3 i^ttft £ ft ^ XW.&%m 7 a - - > 7'%V>Jj&??f o Z\ 1 &X # £ 

25 SriSft tTHMT#5 0 

SP*», (5 6°C 3 0fr&W., Biocell&H) 0 . 2aK (C 

5 7BL/6N*it&, 6-1 2iiSS) ^ffii##e,«^^0. 1ml (2 xi 
0 5 Wfcfflffi)..* L-3£5ng/ml£frIscove's Modified Du 

Ibecco's««« (IMDM) 0. 2 ml, 0 . 7 5 «*tf KgfMcCoy' s 5 A 

30 £§&0. 4mU feWMftdO^^ig^'IMDMt^lfci 
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0 . 1 mlfcjg-g-LT, Eg 3 5mmOa«^7 p 7 7^f-( y ^aCAH 
TH* h^tz<D-h s 3 7°C, 5XRttrf^/9 5«$S[, lOO%Sf^)^#t 

5 H/:^?r5%^^l,7lfth'fItU Nakef f "bO^fe (Proc.Soc.Exp 
.Biol. Med. Kl 5 87 ! 9 7 6)C^oTs 7tf ;^ y yx^f 

> Me g T P OTfg&li, tt^^^Si L T4 C fcg«* = ° i - R i 
10 ftZmim-£-?lZ ( l 0 KWfiLmt&V I MDMO&gsJn) IBIft^LS I L - 3* 

H***lifHli;„ *<07 > y$IS3'iJOl#$g£fc£iC7 , 7 4-7-££j£U PC 
15 Br^t^o-- v**Lfc 0 *<GDNAfc/D-7*i UTfiEfc*>:8fftKJ: 5 cDN 

t£h\ Zhbti c DN A&pBlue script SK(-)<*DEcoRI , Xhol S^fSB&F^fC^fp 
AU:pKP0 2 7 ££*t£*I§T§f(E. coli) JM1 0 9$, Jj^pKPO 

20 .2itm"«*ii(E. coli) jMio9«ii, jLmmm&m£.®xm&mw 

9tmiZ, ¥15*4^1 OJU 2 BCftX§F*m4 0 2 9-*§- (PERM B 

P- 4 0 2 9), •FK4¥ll^l 0 BCftXff&**4 0 7 1 f (FERM 
B P- 4 0 7 1 ) LT7**^X hft»Ct^»i«K$nT^&. 

25 :HTSi 0 PCRCiWi ;&i£^J*>te$&*fb7*o-7*££jKL 

s Egc DNA7>f 7*7 U U - - >tfL, B6*J i t S c D N A *ft "5 £ 

30 flS£^gips&£tf|> r ttf-e$t> 0 
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LT. at^MSfii: L-CfgSI<*ti- % L/c»), $&apfr_t«\ frm 

9f~, #J&£$fc*%t£5**.6n (tfUtf, Nishi^ J.Biochem. 9 7 1 5 3 1 9 8 
5), ^^iatCJ:-,Tlfii/:li^nyi(7)7; ft* 

ttZs KJ'JS^l 2 * L< 111 3^7; >«E^j0> + OlfflSA:tt*n£U:a> 

$l*Ji\ (IL-2) «£^*>->;if>f ycfl 

£*5«E7»fc-b y yizftmtZMFllzm&LXWhntztf y *7*f- Kt>s I L 
- 2g|4^jft5: £ fcgEKfc&ifcoT^S (Wang^, Science, 2 2 4 1 4 3 1 
1984) , 

tt i 3 c^?n/:7 s y ^7*^ K=Sr = — Ktaae^-t 7* 

y ^4 ^tftae^t^jgmr^inio fc*>\ M^j^-b'-^.v^ii 



WO 94/10312 PCT/JP93/01540 

#S (MA. /^Molecular Cloning : A Laboratory Manual. Sambrook h. Cold s 
pring Habor Laboratory Press. 1989) „ 

MS&MflgK;fctt£i8fc?-gg0 7 , n*-7 -£ UTliU hD^;^, # 
'J * — £ 'f ;u x , 7f^^^ % •/J7>^;^4 0 (SV4 0) 
^^^□t-^-^t h • sfc" U 7*f- K • jl - y • xD>f--> 3 > . 7 

flU/f SV4 OOT-o^- f -i&mtZm&tt, MullifanfcJfO^fcOfaUre 

«»8*£LTIi, SV4 0, t:'Jt-?H;^, 7r/^U^ *M 
D- ^^^ (BPV) f»4*«)ifl)ii^4:iistj, an?^-*-£ 

15 LTIi, *^h7^7x7-**APH (3 ' ) II£>*t,Mi I (neo) Jtfi^ 
h7yx7x7-Hf (Ecogpt) <>*t Kd1K1x*X (DHFR) ite 

20 fcSp BR 3 2 2 *JB^T#TOtft*-*£*#TS*(Boliver# : Gene 2_ 95 
(UTS)) . p BR 3 2 2 «7> f •> U >fc<fctfr h 7 1M 7 'J y»tt»Jtgft 

7 ^--tfi|gf(7)/Dt-^ -(Chang^ : NaUre 275 6 1 5 ( 1 9 7 8)X h 
25 - X 7*o*- 7 -(Goeddel# : Nature 281 54 4 (1 9 79)) «£ h 'J 7* h 7 y V 
7'Dt-^-(Co(djf]f : Nucleic Acid Res.8_ 4 0 57 (1 980)) , t a c ~? v =t 

30 * CEscbericbia coH) , Ay/U • 7^7^') 7 ( Bacillus snbtilis) , /< 
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•>^X.t-rt7^^ ( Bacillus thermophi lus ) «4S*tffen&. ttzM^. 
(Sacchartmyces cerevisiae ) W&tfhtl^ ^%Wi%^<T>^±m^t 

txii, ai*./* c o smm. c.chco $bu§ n c 

5 1 2 7*fflfl§, He 1 a jjfflflg, BHKjfiJS, ;>-'<;uA|fflfl§& i*##lf 

/c^©as&#£i*gu gS-LfcgtMMMIH^M:. m®ft*1zltmMftfrhft 

10 HiSSffl] 

15 mmm 1 . m e g - p o tm±;w^h pc-ys 

#flK&s#oy ^^ijf«t on hntzmmz 1 o %^ ^>s§^jfli?s' (fb s) 

. sgi oo%) <pizx%mtz>zttz£0®zi,tz o z<7)mmw^i%FBs 

£WHam's F 1 0 j&JfcKfliffc <* tf, £ <b C F B S * <H£T £ S&lft 

20 Ham's Fl 0 %%>*tzxmm IWZ tXMit$l£tZo *i»&i±7' 

9x*y97i? *>*±x&mttizmmi, feitmmms 3mmxt>itz (no 

zomi Yamaguchi et al. CANCER RESEARCH H 7008 1 99 0) 0 Z VMMft* H P C 

-y sms&tmtz, ■ 

H P C - Y 5 ?>Mft%m J: o - 7 - * h J; 5 
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mmm 1 -c^tzup c - y 5 mm<om^mti^Tizm-tMi <n^fz 0 

**v ^§177X3 (1 5 Ocm 2 , Coroins&ig) £ffl</.\ 1 0 " 8 MIE -tr U- > + 
r* U 1,0 0 U/ml^->>'J VG* U 7 Afcjrtfi 0 0 M g/ral) mM*i- 

i 4 Ham's Nutrient Mixture F 1 2 5 0mI=p-eHPC-Y5jfS 

'5 ftfcMU 4 Bfc£M*fcS*l,fc. 

mftftV»C8Stt*Nt£U *>f>^i:*3 7°CC2>DSL/cO . 1 2 5 % h t) 
(GIBCOttS), 0 . 0 1 i/y v*r ? vESB^Ifi (EDTA) ( 

Mfcfc^ftgl) fr£if*jU->* A, -7?'* A^Dulbecco's Phosphate-buf 
fered saline(PBS) *§$£fll]x.3 7 e CT? 5 ^RSJDg U fco ^?f< V 
io fiFKJ: 0fflI&«:ii|»U l 5ml^ft(7)/7 x^-y ^HJt^lTCJBft** 15 
o-o Ete/^ 5»MOJt»C>*:J:«HBtt*IHJRtfc. Mfi*.hEtt*lbrcn!* U 

8fc*U *rfc£J:E***to*T*«*«ttLfc. #8 4 0#KJgg&££& U 
ifcs f^SMe g - POTO^glKtKtSfc^HP C - Y 

±Eojn<«f^#nfcHPc - y sam&*s5S^c«cittjtufci 5 0 cm 2 ^7* 

7^7^|7773J: 9±IB<7)$P< h U 7**> >- EDTA£J8^TiBHjia£lHl 
ftU UH. 2%* ^IftiEjfiLfiKHycloneftSt) ^-LIB^ 2 5 .0 ml 

£ffilfc*-tf, 1 700 cm 2 O^^Xf »^|[o-7-* h MCorningltg) 
20 0. SHC/^OaftTEIEftJlStfirofc. 7 BftCgMtJUfffc^Stt 

S ffi &m iff «g±?j? * E & l 0 

Sill' HPC - Y 5ftigai±»^<bOMe g - POT<ft»« 

I»5!2ti|'<U£(;JEotf|/:HP C - Y 5 jfflfl§<7):igg±fit (2 7. 3 "J 
25 ? CTween 2 0 0 1 % t tt £ X 7 IZ tQA. fci, AJLWB P A 

N 1 2 0 0 (l/x^ a) fcfflt^T, &2 0 0fgiCj£|jiL/Co i&fgfcfcO. 0 1 
%Tweeo 2 0 ££tf 1 0 mMMMffi$' (pH 5 . 0)K**U 4 °C"C— Bfejff #r U 7*c 
o a*frt**wa.£,»f^ dooooxg, 6 0 *MiL?F*4b^iSt*U±»4' 

30 ^7';7*-l) S-Sepharose A ir p v h gjg y 4 - 
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±i£Ojt,6_h?jf £ 0 . 0l%Tween 2 0 *£tr 2 0 mMftlMMMK OH5 . 0) 
"CTSKtLfcS -Sepbarose Fast Flow (Pk«rnaci«ifc») A 7 A ( 5 x i o en) 
KSJDLfco [rI^©^-C-*7 a£8E&L/c&, Mm** NaCl<7)ig®£0 
• 15M. 0. 5MM1. OMtMilfttiiaf^ittiL/:. 3?s3I 9 @ 

Z®mitz£%;, 0. l 5M-NaC IjftbgfrKMe g-POTgM*!)^ 
n/Co (^T7/-2) D E A E - Sepbarose -f * p h tf? y < 

Xtv 7'- 1 -C®tziS&mfr* 0 . Ol.%Tween 2 0 1 0 mill h U X - & 

Mm (pH7. 4) f3^L4^-c-sjfes^f L/r 0 mtfft&ifsimmm'cw-mit 

LfcDEAE - Sepbarose Fast Flow (PbarmaciaftM) *7A (2. 2 x i 3 C m 
) CSsJPU ra««JR-e*7 ASrftj^Lfco Mm*N a C 1 O2ftg£0 . l 
5M, 0. 5M*?J:Cfl. 0M*«2U:ifT!ft»5Bff£8ttJLfc„ ^101^ 

Wfeltztk^ 0. lSM-NaClfttii^lIMeg-POTgW^^n 
/Co (XT-//-3) %ffiHPLC (I) 

*T y 7*- 2 T^/cS&gfrir 5 % r- 'J y^^ng^ (T F A) £flD;LTpH£ 
ft 2 KM U 0. 1 %TF Am'S %7-tr h^ h 'J JUtflftLtiSIgH P 
LC * n (Protein C 4 , 10x25 Omm, Yydac&gD KflHgl.. 0ml/# 

-r-SsJoL/c, WMW&nitT± h- h u iotlllC4E 6 5%, 12 

Ofl\ 0.. SX7tF;MJV») *=J:9«36l. Oml/#t?*tti Lfc 0 j§fctj 
5&«<&fcttitt2 2 Oaifcjrtf 2 8 0 ■■C#I?SR*A*&»? -5 £ £ K «fc f) fj 

St4 0 - 4 5 %^I^CMeg-POTgMi6'?n/:. 
C*f-y7-4) aUHPLC cm 

7'- 3 -C?#/cS&g#£ 0 . 1%TFAT2M«RI> 0. 1 % T F A 
m3 5%7th-hij;^fSiftL/;MHPLCA7A (Protein C4, 
4. 6x2 5 Omm, Vydac&M) IZ ggg 1 . 0 ml/ftTgsJO L/Co R#§6«li 
7* hi HJjuoEMgajR (3 5K-*5 0K X 7 5 fl\ 0. 2%7-trhih 
•J^/fr) <: J: . 0 mi/#Tj§ffi L/c c ^ffig^Ko^ffiti 2 2 0»m*f 
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"^'''TgttJIBJg'^ff 7-t h y ^gg4 0 - 4 5 %«i#CM e g 
- POTg&riSgaibn*:,, 

(^ry/-5) DEAE ; ^tV^HPLC 
5 *ry7-4T»fcgMfr**»««Lfc« % 0. 0 1 %Tween 2 0 4^ 

1 OmMh U X-jftMMft (pH8. 0)«J5?U EMfcfSFfcfcLfcProtei 
o Pak G - DE AE*7 A (HatersftSU 8 . 2 x 7 5 mm) KftgO . 7ml/^ 
•eSJnUfc.. jgmm&KttH a C 1 (0 . OM-0. 2M, 40 

53\ 5mM Na'C l/») CtD^ilO. 7 al/^T^ffi L/C, $tt£&Jtl* 2 
10 2 OnmT^ttS lV-0 . 7 ■lfO»HUfc. ^H^CO^-CfitttaiJgLtelg*, 
N a C 1 7 5«imT*>B#£Me g -POTgi^ibnfc, 
(.XTv7-:e) TSKgel G 3 0 0 0 S W»Oujta 

y 7'- 5 Tfff fctgttHfrfc* 0. Ol%Tween 20RI/0. 15M Na 
C 1 *$V5 0 ml h 'J ( P H7 . 4) T¥«fl: L T S K g e 1 

15 G 3 0 0 0 SW^A (iV-aiS 2 1 . 5 x 6 0 0 nm, if- h' A y A 2 1 . 
5 x 7 5nm) 3 «1/^T* 7 AK« U ^tfigefi{±2 2 OomT&ffiL/c 

o 3ml-r^>»@iL^#B»{:o^-C % gttiU^U/cig^ N Me g-POTg^li 

(^^7'-7.) igffiHPLC (111) 
20 7.7-yy'- *X-$tzfc&Wft*h%T¥ h*1®x.Xrt*®2\ZimL, * x y 
^-4<oas«HPLC (II) tm-%frTlz?*^h?7 7 < -ift^tz 0 #@ 
SC^TlStttiJlLfclS*, £f-* (7-b h iJA||4 0% - 4 5 % 
) CMe g - KQTm&tfmtbbtliZa Z 0)%%*® 1 K^-*-„ HlCtf^t* 
»TwtH»tjBI»M eg-POTi LTEJR L/r 0 
25 ^MfflJ 4 . sdy^jiliB^ (Meg-POT) 07; / BIEJO 
( i ) N^JJ ./IteBKPftg 
*«0»3T»f:»«Me g -POT^BIS/n^ ><>-?i>-y-- 4 
7 0 AM (Applied Biosystemstfcgt) il^Tx >#»*frl\ f#<bn/;7 
My (PTH) -7^i^PTH7t7'ff-l 2 01 ( 
30 Applied Biosystems&SD *m^Xm%. LfZ 0 NM§(07;^ 
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(EJIJM : f ) • 
Leu Ala Gly^Glu Xaa Gly Gin Glu Ala Ala Pro Leu Asp Gly Val Leu 
1 • 5 io 15 

X a. a ii^m^(D7 J;«^t. l^T^Co ) 

ETiJ-2. V 
: 2) 

Ala Gly Glu Thr Gly Gin Glu Ala Ala Pro Leu Asp Gly Val Leu Ala • 
1 ..' 5 10 15 

mm- 3 

<E7!l#-9- : 3 ) 

Gly Glu Thr GJj Gin Glu Ala Ala Pro Leu Asp Gly Val Leu Ala Asn 
1 '5 10 15 

-hISEJ!]- l -fijnj- 3 <7)7 ^ viEJIICfe^TUTor < ^»EJB-*s*a L 
Gly Glu Thr Gly Gin Glu Ala Ala Pro Leu Asp Gly Val Leu : 4) 

o 

00 x y K 7*'n T_j — 1 u - C ftj-fb 

k»*o. i umm-^mr ^^mmm c P H7. s) 1:111, 

^^".^ (DTT) Sr*n^n»»g^ 7. 8Mi'J:ri5 OmMi 

t£Z>£?lZMZ.*% 7'C-e2m$<i h L/Co Endo G 1 u - 

C(Boebrii|er-M«mheim4h«) *0. 5/*gflg;U 3 7 °CT 2 BfrMEfE; £ ittzfe 
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h 'J 7>\,* (t F A) £JlJ;lTpH£ 2 £ Lfc|£ N 0. 1%TFA "C^FilHt 

ltCl8*7A (4. 6x2 5cm, VydacftSO iZfrl?tz 0 
*7'* KOgffiliO . 1%TFA4>, 7-b h- HJ;u*)»«fcl 2 8#MfcO 

14 2 2 Onmfcjtf 2 8 0 uraO L fc 0 f# fenfc«#i!lfb^7'*- KBffr 
KOi^TJI^ l^/or^ y->-^xyt- 4 7 3 A| (Applied Biosyste 

Leu-Al a-Va 1-A1 a-Leu-Al a-Gln-Lys-Asn-Va 1-Lys-Leu-Ser-Thr-Gl a-Gln-Leu-Arg- 
Xaa-Leu-Al a-fli s-Arg-Leu-Ser-Gla-Pro-Pr o-Glu-Asp-Leu-Asp-Al a-Leu-Pro 

IMl- H P C - Y 5 MffifabCDpoly (A) * R N AOMWt 

H P C - Y 5 ffl-^S^fjCbirgwin^ (Biochemistry, j_8 5 2 9 4 ( 1 9 7 9)) IZ <fc <0 13 
i?nx^S^i;fo t ^R N A^iit/:o tfcfc*>> fiixio' ffiOH 

15 P C - Y 5fflJBg£ 4 9 mic7> 3 1 . 2 5 mM* x y * A&tf 0 . 6 2 5 %7 
-> 'J A- a > u + MJ * A fr^O 5 M VT - v > f- * > 7 X - h(Fu tta*L») 
*8S+T^£:K 4 ^Lfc. r- ta^ft^o . 1M EDT 

A££i/5. 3MMt->ngHii:flL, c ft£ S W 4 0 n - * - 
(Beckman&SD .T 3 1 , OOOrpji CT2 0°C-C1 7 9$M&<bfrMt & £ t IZ J: 

20 0RNA^|?t/: o 

RNAitMHOXx^-jniT^U ImM EDTASC/O. 5 % K 
T~>)l>mmi- H -7A (SDS) 1 OmNMJ ( P H7 . 5 

) 2 4«1 + *=»*?L % 7'n^---t'(Boehriager Mannhe imftM) * 0 . 5 mg/ml 
£fcS<fc9KgsJoLfc&, 3 7 -CfcT 2 OfrMfcfflLfc. RNAB«7i/- 
25 ^lt5:ii:j:!)I6S^/: ( »«^IH?7*/-*Hod^a 
TttfflLfcft, RN A&x* / -;u-Cifc&<* tffc. 
£RNA*fejo)i (A) + RNA£oligo (dT) cellulose spun colaan^fett 
m R N A Separator(Clontecb laboratories^:!*) ^ffl^tiSlfc, *y h 
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±8E»fr«r 2BffV\ tn^ns 7 a g&tfl 9 0 m g^poly (A) *RNA 

IH 6 . pcricdnah/? 1 ; -<r>mm 

5 _b!5 poly (A) + R N A 1 0 m g t IX c D N AirJjSc* y b c - CLON 

E (Clontech laboratories^) frffl^TZ:*® c D N A Z&fR LZHftlZlt E c 

o r i ijy*r itfLfc. fflga EcoRi ijy*-U7 #n - xy^saac 

ttKTfr*LfcflK 6 0 0ig£*m_fctf)^<*£8Oc DNAI±Ceneluter(Iovitr 
oicittK) ■fcfflVfcSaj&ffiC.fc »)lslJRL^e C 60 U V * -#lnz:#« c D N A 

10 t=?#>E c o R I ^XfT>VD V7*7.?7 9-M (SMifcJO MIL/: A Z A 
P 11^**7' (Stratagene&iQ £ 7 mMiHE-fb 1 n M DTT. 
'1»M ATPSC/2TOT4 DNA 'J #--tf *£t?5 0 nM h 

'J (pH 7 . 5) *-C4^C(;T2 4flFMfitaiLTaigLfc. 

-tt£Gigapack Gold II packaging extract (Stratagene£t$D 

15 ^t-^v^l^ HPC-Y5»cDNA7 0*7'J-S:iIL/;, 

ff)7^7'j-|:7o«)^(A-G)i:^ mu 5. 8g/l&it + 
b 'J * a, ,2 g/ i ^v?** ->7 a • 77fcfo^fc JrO'o . o i %t'7fy^ 

t 4 5 0Mb 'J *&fifc£trtt (pH7 . 5) <PlZ®&ltz 0 
HI 7 . P C R «t ■§> 7 p -_ y g 
20 JZAPIIOgcoRIlM F2§<0T7 7'o * -ggjljo 7 *7 >f v - T 7 
. T3 7*0 7*9 4 v-T3 - 2&tf#H*ON5fc«lij£»©« 

7>T > sMBin Gly-Glu-Thr-Gly-Gln-Glu-Ala£3- b't&Mfc^- 1 LX°Jffe& 
^5iTJ)3>'y«:ttfi7n7-7^-NlH8 1A DNA Synthe 
sizer(Applied B i osys t ems&fie) ffll^t'&S L/r„ 
25 # fcC£J60||4 (ii) KtfL/cJ: *H^C7) Endo G 1 u - C60r>i- (Mm 
#-§■5 ) Ala-Gln-Lys-Asn-Val-Lys-leu -Ser-Thr-Glii-Gln-Len-Arg-Xaa-l.Pn 
-Ala-His-Arg-Len-Ser- G 1 n-Pr o-Pr o-G 1 u-Asp-Le n-As p-A 1 a t ^?JtlgfeJ K > 
usage ^fi^E^fl.CTttS) d\&^£*ttfcfci» % c <7)7 ^ 7 M?9^ *> i (C £ 

30 ^-K4SR^K4-2A^iC^L/i, £ *l 7* 7 4 - GD£gIE?U £ 
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T7 : 5 ' -TAATACGACTCACTATAGGG- 3 ' 

T 3 - 2 : 5 ' - CATGATTACGCCAAGCTCGAA - 3 ' 

N 1 : 5 ' -GG(GATC)GA(GA)AC(GATC)GG(GATC)CA(GA)GA(GA)GC- 3 ' 

K4 S : 5 ' -GC(GATC)CA(AG)AA(AG)AA(TC)GT(GATC)AA(AG)(TC)T - 3 ' 

K 4 - 2 A : 5 ' - GC(GA)TC C(GATC)AG or (TC)AAD (AG)TC(TC)TC(GATC)GG 
- (GATC)GG(TOTC- 3fti?^y^A, 0. 1 mM EDTA^ 

t.'5 o Qi&mm± v y * A+-csfc#u 3 7°c-ei 6B#fg&2&LTDN A£&tb 

ItZc =-9 A-;U-e&fi8£i*fcDNA& lmMX^U* 0. 1 mM EDTA 

££fc2 O ffl Mh -J x£^j&gSj& (PH9 . 5) 75Mi:iil90°Cf2»» 
5 Ii> ,|.ftLl OOnll 2 - 7* r-x* y -;U % 1 0 0 mM&{fc-7 ;7*;f >> 7 A 

££fc5 0 OmM> 'J Xg^®& ( P H9. 5 ) £ 1 0 // 1 , 10 mM ATP£ 1 
3 m 1 x #U w** K +i---tf (}|[#&iftfO £2 0i£&8s;&p&3 7 °C 

1 i^kse?4t 5 ' m% y >M<tLtz 0 

10 x / □ n*;UATftfct}L/^ DNA^x^y-;!/ T£t$8; cf -tf /c 0 fHIS 
§?g|Sma I (^ffi^ttM) -BLXI7)VD *) 7 * 7.7 t 9-* (^MftlD tfe 
iL ^^-PS P 7 3(PromegaM) «!: C <7)D N Ai****- 7 mMigfl:^ 7* > 
*A, lmM DTT, ImM ATPM2TOT4 D N A 'J ii — J d (SS is 
&£t?5 OmM h U Xi£i^«$ ( P H7 . 5) 2 0 H + tl 6 c CCt 1 6 

15 TOfil,tl'gL/; 0 

&i-±mm&m.£%)<7)?ii 1 o a i ^7cH^jmi o 9« = > t*r> hassi 

OO/elCftl*,, *±T3 OfrFe^ 4 2 0 CiITl^F B ^LTS^7lC±-ei^F^» 
ttU/Co *^T4 0 0 /ilfl)SOCtJ| (Molecular Cloning: A Laboratory Ma 
nual, Sambrook ; ^ Cold Spring Harbor Laboratory Press, 1 98 9)£lra;i > 3 7 
20 °CCT3 OfrmftULtl'&S 0 a g/ml(7)T> t'y'J > L B (Mo 

leeular Cloning: A Laboratory Manual, Sambrook^ Cold Spring Harbor Lab 
oratory Press, 1 989)_kK Z 0±j|§® frj£(f, 3 7 °CK T 1 6 mm&U L TTCii 
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S^n/:lto^(7)H 5 ? o- «/CO^T*n*nt 50^ g/ml<7)7> 
fv "J y^r^OL Big ife5.nl 4^3 7 10CT 1 6 BfEJigS U 7 
^rt'Jft (Molecular Cloning: A Laboratory Manual, Sambrook<b % Cold Sprin 
g Harbor Laboratory Press, ]919)ICT^7Xi KD N A £gfflSg L/C ZHZ'tl 
5 WJfAtSSEJOt'Seqaeiase Version 2.0 (United States Biochemical&ig) £ 
ffl^T«>*r*** • y-t>yv^i:t^L/:i^, @E?iJ#-§- 6 Lfc 
X oizy'y ^-K4 S&tfK 4 - 2 Afc&tnfc4 0 ifia»WE?fl*5§a <b^£ 

^OfiSE5!l*tiCtV7 • 7*7 4 -r- 7 D - 1 S : 5 ' - CTCTCAACAGAGCA 
10 GCTGCG - 3 ' Rr>' 7 D - 3 S : 5 ' - CTGGCTCACCGGCTCTCTGA - 3 ' t 7 > f- -t > 
^•7 , 7^f-5'-7D-lA:5' - AGAGCCGGTGAGCCAGACAG - 3 ' &r>*7 D - 2 A 
: 5 ' - GCGCAGCTGCTCTGTTGAGA - 3 ' *£&ltZo ±15 1 ^«^#t7 >f 7*7 
'J -DNAtrflCT 7 <t 7 D - 1 S&tfT 3 - 2 £ 7 D - lA^tt-g 

15 7 D - 3 SSt/T3 - 2MD-2 AOJBfctf Tff o fc. 

PCR£&£ 1 %7^D-^^^jj T ^ u ig*g<*n/cDNAi&f)t-£ 
^t^.'US^SrgJffi U Sephaglas BandPrep K i t (Pha rma c i a^tU) Jffl^tDN 
A£teffiL/c 0 CfKbODN AfcO^Tfmol DNA Sequencing Sy s t em(Promega*fc 

£0>tM£E?fl4:* ttZ-t VZ. • 7*7 4 3 A S 1 : 5 ' - AACTCCTTGGCTTCCC 
GTGTG - 3 ' t7 , /f-feV7.7'7'f?-7SAl-5 ' - CGCATCTGGGTTGAGGAA 
TAG - 3 ' £&j£U ±l3^^#T7'-^D<COt,>-CPCR ; SrfT*o/-i:C6 1 
9 7*gg*f (EJIJ#^-9) (ODNAij|-(0*fi#iB?n, :«)DNA»^3 
25 - K-f*7i ;®E?!l(i'gJ6fll3 tflfcllMe g - P O T ^TftJE L 7 
< 'KE7!l*-SUfc. Z<DDUA®yr (Q 1 9 7 A) ZkkT<DX? y - .=. V ^ 
K7*o-7*£ L-TjfjVfc. 

MM- cDNA7^7*7'J-(7)7'o-7 -, Q197A^J:€)^^D--v^ 
^Jgfll5 Tfffchfcpoly (A) *R N A 5 // g £ LT Z A P - c D N 

30 A SYNTHESIS KIT. (Stratagene&SO' *^T-*& c D N A U HA 
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PI!^**_ (StratagenettSD OT-iClMLt. cnSrGigapack Gold II 
packaging extract (StratageneifcSO fcffl<^T'< v *r - V v if U ff/cKHP 
C - Y5l^c DNA?0'7 tl - %M^bfz 0 
nmm7 <7)P CR-cmEZntzl 9 7bp<7)DNA£7* >J;U7S 
5 Sfc^U^mifcU £0DNA*r#Ql 9 7A*?>/A7*?4^-DNA? 

7 , 7'f-7-(7)ft|5{Z7'-7'f-7-3ASlSt/7SAl5:400 iMOlftffl^g 
§$L/: e iiHOd NTPliN I C K - ColumnCPharmaciaftM) CMlti^/: 
e &.IZ S Bento* i DavisO^feCScience 1 96 , 1 8 0 , 1977)<CiflCT7'7 — 
10 7*U -t*—>3 >Srfr4'o^ 0 

7 7 - •>* 7*7;- 7 <7)£ C fc07c£&jbKHybond - N + 7 4 ;U * - (Amershamft 
fr<7)ttT7V-v£&U &T<7)JIIJ?T7 < ;u*-£*yiL/c 0 l. 5Mt 
it± b U * A££t? o . 5 NTfc&fbT- h "J * A7jC^^f3T5 77P^DNA=|r^&? 

tf. 1. 5MSft7- h 'J -7 A?;^t'0. 1 N7K^<C^ h U 7A7jC^^Tl73»F^gE. 
15 ^Tl. 5MttLfk* h U -7 Afc£tJ 0 . 5M h 'J (pH7 . 4) Tl 

^2§, ftC2xSSCP (2 4 0«M N a C 1 , 3 0 mM N a, citrate, 
26mM KH 2 PO»,2i EDTA) "f 1 frBS^LS L fc» 

^t7^^-tej|U 0. 4N*»<b^ h »J »A**«T2 0»H, 5 
x S S P E (Molecular Cloning: A Laboratory Manual, Sambrook^ Cold Spr 
ing Harbor Laboratory Press, 1 9 8 9)T 1 &m 2 ®&W. Lfz* 5 0%*;UA7* 
K, 5XSSPE, 5 x Denbardt' s SolutionCMolecular Cloning: A Laborator 
y Manual, Samb.rook fc x Cold Spring Harbor Laboratory Press, 1989), 0. 1 
KSDSRtf 0*. lmg/ml£&DNA (iilDNA, Boehringer Mannheim & 
IS) *£tf 7* l^Y-f 7' U *V •*'->> 3 y^^cpT 4 2 °C, 4 ^SL/:. 
25 -hlSO^K Lf^i&LfcQ 1 9 7A7"o-7'^t^'f 7* 'J ^>f-t?-->3 yjf 

& (5 0 9si*^7i K. 5 x S S PE, 5 x Denbardt' s Solution, 0 . 1 mg 
/■l«ttDNA!'<i»*DNA) , 0. 1KSDS) +T4 2t3£-Cl 6B*H|/n 
/f 7*y *M -b'- ^ a yfcfrfc-?*:- 7 < -Sr^iSTiC 0 . 0 5%SDS££ 
t/2xSSC-CH?W2H^l / , l%SDS££tM xS 

SCT1B&»2]PU ?fj{^68 e CT0. 1 % S D S 0 . 2 x S S C T 1 B# 
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— */ IZ I/* X ^ — 7 7 — 
R 4 0 8 * J K^O£jffit£ZAP - 1 c DNA SYNTHESIS KIT (St 

5 ratageDe?t^) , ^#^ia^(c^ 0 TfT^-3/Co ?#^n^7*7 X ^ KpKP02 7 
CH2) KOl^t^o-yftDNA^g&TIJSrSeqnenase Version 2.0 (Unite 
d States Biochemicalftlg) fcfflt^T v r * * > • -jr > v- V ?'&IZ XWI^tz 

tzh. ejo#*i o^t^m.ntmhniz a ttz, m<D7'yz$. k p kp 

10 Ml 0 K^-f,££IE?UOf*3, 1 8 7 3f g0)G (/7iV) *A (7fi>) 
IzmtLXto*). (&oT 5 9 3#gOVa 1 (/<ijy) #Met (>f-^-->) 
f'^fbLT^S) , K?lJ(Dffec7)$S#ii p k P 0 2 7<7)*ni:|s!--Cfc-^ 0 
Ctt^gggEJIjfcJr^ft^KJ: *) =- F?nt^57< ^I£?il£Gen Ba 

15 $>6 I <t#Hig£n/c 0 

&*>\ HtsST*^* < KpKP0 2 7 «r^^rt€.7CHMl±Escherichia coli JM1 
09 ( P KP027) \ mUlfyXl KpKP02 1 fcll^ t -5 TdlflliEsche r i co i a 
coli JM109 (pKP021) HtI|gM4|I|8|{|f^ ««»0<|fi|j 
JfClTi l#3-f) H4^10^12 0CaiI^l4 0 2 9f 

20 (PERM BP- 4 0 2 9), ifj:r/¥«4f UfllOB<:tI»«#»4 
07l-§-(FERM BP- 4 0 7 1 ) i Lt7'^^ h S^Kg S gH^fE* 

nmw±- prvhkpo 2 int-nmm cm^mmm^ 

^M8T||^n/:pKP0 2 7 £ 1 OmM MgC 1 2 , ImM DTT, 10 
25 OmM N a C 1 2 0 mM h'J ( P H7 . 5) * 3 7 °ClZXfflm& 

StEcoRI (£'«a4fc») T2B#^jaSUi^ / -JUitmt LTDNAfclsIjfc 
L > ef^Cl OuK, MgC 1 s , 1 mM DTT, 1 O 0 raM KC I 2 0 nM 

M*£^«k(pH8. 5) *3 7°ClZX%mmmB amH I (SS^M 
) Ttfu-x^ulg^fcgfr^fc^ x . 8kbp ODNA 

30 Mfrzmuttzo. 
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^^^-HE'F - 1 2 h - g 7 1 *_hE&|qttC1HBH*£E c o R I&tfB a 
mH I IZX&mLtz&TJl'l} U 7*X7 7 (MfcifcjK) SrJnAT6 5 °C 

K"C2 8*Mftjit* :iCJ: OKU >H LT7*'o- ******** fcfr*v* El 
&Lfc8. 7kbp DNAfcftOl. 8 kbp <7)D N AlSrfri 6 . 6 mM Mg 

5 C 1 2 , 5 ill. DTT, loM ATPfc£fc6 6iilh U (pH7 . 5 

) * 1 6°C{rT't.4 DNA fc-!fe£JE£ti\ £tt£±B§M J M 1 0 9 

HCiAUpRVHKPO 2 7 fcfffc (H3) „ 

H 3 IZyjkZn.Z Ct < Z\<r>7'7* I K (i E F 1 a /n^r-* - x thU^' 

>Hssje«ffi«ae^ sv40iyAvt-/ D t-^, p br32 

10 2S*^«3RHJi&ffl«i>* ^^^-^^^^--b'Jt^ (Amp ' ) ^EF 1 

POT cDNAO-S#SS?nTl>5. 
4*>\ Utiles* -HE F- 1 2 h - g7 1 ttfc0«K LTfFUL/Co 
^^^-HEf - 1 2h-gr 1 <7)mi&%m~e$>Z 2 . 5kbp£>HE F - 1 a 

15 7o*-*--iy'>>*-«*fcu ^ite^(7)5 ' -xmK.&t&mi . 5 kb 

P<7)DN A % ^— y vejafl 3 3 bp, 1?-^ ^ov^9 4 3 bp x 'SlUB— 
V >0)ft#7<7)SBfl-o 1 Obp^^lt^. 2 . 5kbp£>H i n d 1 1 1 - E c 

o R I mftfrJy * I K.p E F 3 2 1 - C A T(D.W.Kira^ Gene 9]_, 217 (199 

0) ; Rtfl. Detsuki<? % J. Biol. Chem._264, 5 7 9 1 (l 98 9))^(b#J 9 tti U * L 
20 TpdKCR^^-a'. Tsnchiyaf?, Embo J. 6_, 6 1 1 (1 987)), K. 0' Hara 

hs Proc. Natl, Acad. Sci. USA U, 1 5 2 7 (1 9 8 1 ). (R. Fnknnaga b. Proc. 

Natl. Acad. Sci. USA. U, 50 86 (1 98 l))K * o - - y f L T , S V 4 0 itu$§ 7° 

o*-* --xv/xvf-t*tti»3 OObpOHindHI -Ec oRlSf 

frii^itpTEF-l ti/: 0 
25 pTEF-HEcoRl T?I{fc U K 1 e n o w *' U > 7 - -t*"C 7 -f ju- 4 

* LTH i n d III U v*-C^tSLfc. Z<D®m2fttz pTEF 

- l^^-DNAi^if5)l . 6kbp£OH i n d III -Sma I £ £1 9 til L 

tZo 

HCMV - 1 2 h-gr 1 (Maeda<b x Human Antibodies aod Hybridomas _2_, 
30 1 24 (1 99 1) ; C.'-A. Ke 1 1 1 ebo rough b > Protein Engeneering 4 , 773 (1 99 1)) 
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£E c o R I K«t <0$>ftmills K 1 enow*iJ>7-t'iat)7^^-r/ 
U * LTgSaiSf * £ tiZXOs HCMV-12h-g7H>^7X5 K 
HCMV-i2h-gri (A E 2) fcfftRLfc. 
7'7X« FHCMV-12h-g71 UE2)*EcoRI TMitL, K 1 
5 en o w** U > 7 -t't7 < > U * LtH i n d III "C^lbb/Co t h 

a - I Cf«^3- K + SDNAffi?IJfr£*r + S»7kbptf>»>t-fc, HEF - 1 
e 7"Dt-^--xVAyf-^^ft§||2ff)i. 6 kbp Hindlll -S 
m a I VftfrlzMti* LtH E F-12h-g71 S-fffco Z.<r>^$ 9 —*P<7)H E F 
-laT'o*-*-. ly^Vt-SiSlt 5 ' -«*IIgltS 3 8 ObpODN 
10 A£|&# x p TE F - 1 4 3 <7)<£n£|5l--e£o/ie 

1M0_9_- cosM8&x*<r)&®mm%®=F (Me g - pot) mm?(r)%$L I 
COSfflfl§£ 1 x 1 o 7 i/ili:ft4J:?CPBSi:i»L, £<vmmmmm 

c 

0. 8ili: P RVHKP0 2 7 1 0 m RfcJnxfc. 1 9 0 0 V, 25/iF, 0 
. 4msect7)^#-eGeoePulsar (BioEid&S) 4rJS^-C*ft3MLS5(eleetropirit i 
15 on) (li 0 7° 7 7 $ K^COSIIficlAL/:, MKT 1 0 # H 0)080(8 BB <*> 
x h nrfu- •> b v 1 %7 ^Mm^^t/Dulbecco's Min 

imum Essential Medium(DMEM) (GIBCOt^) 2 5 mlClPxto 72^ 

-9 LTftfenfcCOSlHIfiaM±»<&-«*-tv MJ 7*V -y 7° - 1 0 (Am 
20 iconftlQ -C#5l Of&Kj&glU SDS/PAGECTMLfc. =» * h n-;u 

2%T\. Laemmli£7)^&Natnre, 2H_, 68 0 (1 9 70){3^o T&ifr U — 

25 „ 

(9 2. 5kd) x 7 ->jfili£7;U7*$ X (66. 2 kd) „ t^7;^; V (4 5 . 
Okd) , (3 1. Okd) % 7CM h U 7*->>-f v t fc**- (2 l . 

5kd) , I) /f- — .A (14. 4kd) 3 fcffl^fc. 
30 t7-ttttnxr/^D, hftK*0gtMMI«H-?-fcfctiiLfco 
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- C*X* 'J 7--fe*B (10 6. Okd) x -/ifli^T^y'^ v (80. Okd) , 

*X7*,7i y (4 9. 5kd) , mm%L*mmm 02. 5kd) , *s h u 

>Ott*? - (27. 5kd) , 'J/f-A(l8. 5kd) 3 fcffiWlo -ktt 

5 ftti, HPC-\Y5W#*±#J:9ll»LfcB*«l|MIH^ON*ilE?ll»lffJ: 

MMMI_L- CO SitBjBflgg±tf frftEftSHffWB^ (Meg-POT)fitt 

m& 1 

15 ^JS^IJl 0-efffenteCOSjBBO«±«fOgtt*ii«H^Sttt«r3fiUfc 
fttplZ I L - 6^^5i^nS^i:^f>nT(/^(7)T\ SUSli^"?* I L - 6$ 

82 c^L/r<fc 9 ji, jffc^fc^AL&^o^is&goco s*fflfi& 

20 Oig'«±ff*>Me g-POTWcDNA^^iftl/^^^-iiAL/cWXO 
SlA9)*lJ:itgM||B?&it^« tt^-s Me g - POTOc 

DN ASr^t;^^ ^-«:*ALfcC 0 S*JfiO«S±»li!5it,^Cg«E«ii«H 
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COS fflJBngRJfcfr+t&Bt&Si&ttB^JStt 



gg±»»g (»Q 50 0.5 0.005 



UMIC OS 1.53 ND b) 
nm COS, 0 2.5 ND 
Meg - POT. cDjjfA jACOS 8.5 7 3 . 5 

a) mm$ntz^v--&frb i l- 3isii-ei)K^nt3D--ic 

(2 6 . .5fl) fcSl^fctt. 

b) $J5£it"fo 

fgjjflJ 1 2 . C0SifflB§O%«±^;^fl|a%;tl£%%ciiftIB^ CMe g - P 

OT) <nm*i 

mmmi 0-enhhtzCOSMm<n%%±%Z 5 OmlKTween 2 0 £&}gg# 
0. 0 1 %tzt£& «fc ? {ZjflXx Ami cod PM- 1 0 (AmiconftlD fcfflt^fclgfl- 

HHi 1 (Me g - POT) tmmitZo 

( i ) 0 . 0 1 %Tween 2 0 1 0 mM h U X&HfettM CpH8 . 4) % 1 

o i izMim&®mmz-®L4 a cizxmvr itzik, mmmmizrw-mitttzDE 

A E - Sepharose fast flow i] 7 A ( 2 . 2 x 1 8 cm, Pharmacia ftM) f-^Jn 
10 Lfc. ^*®®ft®-cm&®, RftfTfttK NaC l»KfcaiB«>£0. 0 
. 1, 0. 15, 0. 2, 0. 5Mi±tfT*9 AfZRVLfeSdKirtttti^tf 
»fenfcBft'$:SDS/PAGE-C#*fLfc*g*» 1 0 -CBAfcfl^ 

1153 3, 0 0.0 KttN a C 1 &£#0 . 1 MC7)jl^<7)|fr^lB^{I (7)^^ 

-23- 



WO 94/10312 



PCT/JP93/01540 



(ii) ±USfrlZ 1 0%TF A^JqxpB^r 3&T£ LfcSK 0. 1%TFA£ 
£&>2 4 %7-fe h- h y ;U-C¥g&ft L/cVydac (4. 6x250 mm) 

KgsflUU B*fc*£-ca5 Afcfljfrft, 0. 1 %TF A + 7-t h- h 'J JU&g 
5 £ 8 0 2 4 ~ 6 4 % v Sfcil 1 0#ISK8 0%£Tii&ftf::±tt"T;fr7 A 

KK3fU:Sajf£itffi£tf/Co ^j£li$lml/mio T% lejf^&ttJIi 2 2 0 
amt> £U 2 8 0 nm(7)-i$gt?ff o /-» f# <bn/c £- ? K Ot^T S D S / P A G E 

TjWfLfclS** 7-t h - h y ;kd&£-c&4 1 %izft=f-±®z 3 . ooo<D/< 

> V&&*>htltz. ZlOgfl-fcO. 1 %TF AT^&IRt/c^, 
10 HPLC£fr</\ >>f > e-^tEIJRLfco 

Sl%gg 1 3 . gft^ltB^fgffiH?- (Meg-POT) Q7<y ®gr2?ljfrfff 

HJ6011 '2Tff ^n/:SHilMe g -POTilOt^T, «/of^ >v 
-^x>t-4.7 3Ai (Applied Biosystems&M) Srffi^TN*«S7i ^ &SE 
yiJ##rfrfTofco *<0|g** UTC/Tt (a) ~ (c) 0 3tI«N*jji7i/ 

15 ®E7!l#&*!>fcn3ti£flll Otg*fc^i*53 3 , 0 0 o*>/<> K^fiHita 

( a ) Ser-Arg-Thr-Leu-Ala-Gly-Glu-Thr-Gly-Gln-GU-Ala-Ala-Pro-Leu-Asp- 

mvm^ 1 1 ) 

( b ) Le u-Ala-Gl y-Gl u-Thr-Gl y-Gl n-Glu-Ala-Al a-Pr o-Leo-Asp-Gl y-Val-Le u- 
Ala-Asn-Pro-Pro-Xaa-I le-Ser-Xaa-Len-Xaa-Pro-Arg--— 

( c ) Gl y-Gl u-Thr-Gl y-Gl n-Glu-Al a-Al a-Pro-Leu-Asp-Gly-Va 1-Leu-Al a-Asn- 
Pro-Pro-Xaa-I 1 e-Ser-X aa-Leu-Xaa -Pro -A rg -Gin-Leu- 

infcflrt, (b) axv (c) (±nji^j4 (i) nfcits, hpc-ysi 
E?!i#-»: 3) c-tnmftts. 

20 i/^ gj^xlMe g -POTtl 1 0mg/mlCOft<b>>7>^-^t l 7 0 % 
*l 0 0 * 1 fcjn*., m&izx2 4^flIffc->7^»Lfc^ 
iMJ*)fcJ!l*jfcV*fc. 0 . 1 %T F A 1 nlCJgff L> 0. 1% TF 

A "C^FUf-fb t /rYyd.ac C 4 # 7 A (4. 6 x 2 5 0m) KflsJnU 0. 1%TF 
A«K 7-t h- h y;uj£g£4 0^p a ^ii8 0KSTlt»ttc±W\ *7Ai:Kf 
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bs UTiz^tmmmhntzo z<n$imi±, hpc- y 5<n%m±ffifrhnh 

ntz&mm^m^- (Me g - POT) £(5||aiK*{t->7 v#$LT*f "bHfcft 
[§13] 

5 10 15 20 

cDNA :Asp-AJa-Leu-Arg-Gly-Leu-Leu-Pro-Val-Leu-Gly-Gln-Pro-Ile-rie-Arg-Ser-ile-Pro-Gln- 

COS :Asp-Ala-Leu-Ar8-Gly-Leu-Leu-Pro-Val-Leu-Gly-Gln-Pro-Ile-Ile-Arg-Ser-Ile-Pro-Gln- 

HPC-lf'5:Asp-Ala-Leu-Arg-Gly-Leu-Leu-Pro-Val-Leu-Gly-G]n-Pro-Ile-Ile 

25 30 35 40 

cDNA :Gly-Ile-Val-Ala-Ala-Trp-Arg-Gln-Arg-Ser-Ser-Arg-Asp-Pro-Ser-Trp-Arg-Gln-Pro-Glu- 

C0S :GIy-Ile-Val-Aia^]a-Trp-Arg-G]n-Arg-Ser-Ser-Xaa-Asp-Pro-Xaa-Trp-Xaa-Gln 

±M<T> T c D HA J ^taOT S /MRMttMe g-POT^^ - K-TS c DN 

^^E?li!iMe Jf-POTtra-Ktic DNA^CO S ffl%tH~C§£ : %lg i£tzM& 

nz. 7 < / mmmfttt-eftbfttz&frmm'ebio. $hiz fhpc-ysj s 
io ia*>7$ ygeaitt, t h*K*«a4*o»<biBfi thpc-ysj ©««± 

i^^^fcMe g - P0TO7 * V KEfllfrtfT^ fcnfcS&#EJ!|-efc £ o 
^%#J 1 4 . PRVHKPQ2 7 f ^ ? * - Ofiif 3g (S&feiSfflflaffl ) 

$Sl8T- / (|f,n/:pKP0 2 7 ^ 1 OmM MgCl s , 1 mM DTTi'J:(/ 
lOOraM N a C 1 t^t* 5 0 iM MJ XjgKIIrlK (pH7 . 5 ) 4> 3 7 °C IZ Xffl 

15 WlXhoI CX&tt&K) •C2^n«lILx^ y -JUttlS* LTDN A£@ 
flX L/- 0 ftC5 DM M g C 1 2 , 1 0 mM D T T , 1 mM?) d A T P , dCTP. 
dGTP. d TTPJr^t^ OmMh 'J xttttMft CpH 7 . O+lO'CKTD 
N A^U 7--t'<7)Klenow©fK-eil^P a m31L^$r 5 P?fffcL/io -r*y-;uft 
JBi LTC<T>DN A£®iRU ^TIObN MgC 1 , , 1 mM DTT. 10 

20 OmM N a C ! 0 mM h 'J (pH7 . 5 ) * 3 7 °CK TftlKgg 

IS a I I (JUm*64t») T2B#P E g&JIL7#o-xy';um^ftffi&£fr& , o\ l 
. 3 Kbp ODN A j|f>i"^rlslJ|X L/io 
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HMfll9 TlfJbnfc P R VHKPO 2 7 £ 1 0 mM MgCl,, 1 mU DTT 
, lOOmM K C 1 0 mM h 'J (pH8 . 5 ) * 3 7 °CC T$J 

RMB a m H I (£iB&&IK) T 2 ^fP^MS L * ^ LTDN 
A ^ HURL /Co j*£ 5mM M g C 1 s , 1 0 mM DTT, 1 mMO d ATP, d C 
5 TP, dGTP, d TTP££t?2 0 mM h U Z&Mt&m (pH7 . 4 ) * 1 0 °C 
KTDNA* U ^ 7--t'OKlenowSfiii-t'l^F^.ML*^^ 3 j z it<t:t/Co 

y-;uftlR£ LTCflDNAfcEIJRU fc^Tl 0«M MgCl 2 , 1 mM 
DTT, lO.OmM N a C 1 fc^t* 5 OiM h U X«BMMMK (pH7 . 5 ) 4 1 3 
7°CKTf&IJISg|*S a 1 I (X^ttttft) -C2B*W«.8U 7^!)7t^7 7 

io 9-M (S«fia«) ^JP^T6 5*ci3T2i^iai«ffl-r«J:4Cj: 5JKU >KL 

XTiiv- *?)V%%frWl* fitt^S . 5Kbp c7)DNA0ifr,K-£lHlJ&L/Co C<7)8 
. 5Kbp «DNA»rfr4*Ol. 3Kbp ODNAfirtf 6. 6 mM 

MgCl2.-5.nM DTT, 1 mM A T P 6 6 mM h >J (pH 

7. 5) 4>1 6."CCtT4DNA 'J d Jl £ *8§M J M 1 

15 0 9SCIALTPRVHKP02 7 f fcfffc (El 4) . 

ftfcpR VHKPO 2 7 f li, ffl4 IZjjkZtlZCt <, EFlff/n^-*- 

P BR 3 £ 2|fc3fcO««M#fg*fcJ:tf /? (Amp ' 

) t hMeg-POTcDNAIiEFl B /Dt-^-it MA^' 

mmrn 1 5 . cos mmx^mmmmmm^ (Meg-poD mm+v 

mm 

cosifcfflJISfci x 1 o 7 ffl/mii:«c*i5KPBScjR»u ^OiMia^ji^ 

0. 8ml£ p R VHKPO 2 7 f 1 0 m g fcJnAfco 1 9 0 0 V, 2 5 uFD 0 
25 . 4msec<D^#-C-GenePulsar (BioRad&gi) £ffi^-CH^ 3 JL& (elcctroporat 
ion)£ J: 9 7*7 x $ K£CO SflBJSfiaiALfco MKT 1 0 ftNIOIeiaXgMO 
iU*ho**u--> 3 > L/cijfflllSSr 1 %7 ^JteJEjfiljf &£ODulbecco's Mio 
imum Essential Medium(DMEM) (G1BC0&SQ 2 5 mlKJtlx. /To 7 2B$|I0$X&U 

30 Z b LXfthfttiC O SiHBflSO^§|±Jf<7>— SBfc-t> h U 7*1^ 7*- 1 0 (Am 
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icoattH) "Cftl OfeKjftlgU SDS/PAG E iZXftffi l>tz» =»V^d-;u 

mffiltzbVlz'-O^X&^XfoMbiZo fJU&mitl 2%X S Laemmli O^gcNa 
tare, 2H_. 680(1 9 70) C^oTttU -fcli 2 D -II 1% 1 J 

(9 2. 5kd) % 7 f sm&7*s-?l y (6 6. 2kd) > **7)\s7l > (45. 

okd) , ^m^mmm o 1 . otd),*ihij/->v^tt^- (21. 

5kd) % !)/f-A (14. 4kd) 3 £fflWc 0 

- C*X* 'J 7--tfB (10 6. Okd) „ ^/ii|7^7; y (80. Okd) , 

**7)\,7Z y (49. 5kd) , KKIttrtSSIMSS (32. 5kd) , *S h U /v 

(2 7. 5kd) , 'J (1 8. 5kd) ) *m^tZo 

Tff fc** 'J 7 a-+)VtKW*m^tzo 

m%k&miz£io%k&2ntz'<> h**n%xitmLtzt c?> s 

#J3 3, 0 0 0 4>'<v K<0*8<£feLfcl t^ib, :«/<y KiJfillilga 

mmm®=Fxhzt%?Lbntzo 

mmm 1 s . c o sj§^ogM=k£*^lM^MIig± (Me g- pot) 

fttplZ I L - 6#R*#ttS£ i#*Jrfbtt-C(r*$<3-<\ 3teJi^7* I L-6$ 

i4l3L/;J:9i:, ae^*»ALa*ofcfcfcS(BCO SIBIS 
30 O^S±ff iMe g -POT^cDNA^^^K^-^fAL^lCO 
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SlBliaoe«J:fljftE«at*i<fH?-gtt«:^d «c*»ofc^ Meg - POTWc 

c.o sMo«±»+<7)&^ii*sH : f gft 



%M±jffjgjg OQ 2 0.2 0.02 0.002 



Mcos 


0 


ND b) 


ND 


ND 


StJS cos 


2 


ND 


ND 


ND 


Meg - POT c'DNA a 


IACOS 7 


4 


7 


1 



b) 

i 7 . c o sMM£>^M±M±h^MM^M^MMM: iM g g 

5 -POT) OfljUl 

mmmi S-enbtltzCOSmB&<»%m±m3 5 OmlKTween 2 0 
0. 0 1 «fc 9 KflPx., Amicon PM-10 (AmiconM) fcE^fcR* 

DSB? (M e g - P 0 T) L/r„ 
10 ( i ) 0 . 0 1 %Tween 2 0 OaMHJ X&Bftttffiffi (pH8 . 4) , 1 

A E - Sepharose fast flow t> 7 A ( 2 . 2 x l 8 cm, Pharmacia K&ifl 
Lfz 0 2)7 A^f^^ff^-CSfe^^, NM*** NaC l»£fca»tti:0, 0 
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. 1, 0. 15.0. 2, 0. 5MiJhlfT*7A«:RSLfcieSi»»J?* 
tz e ft^nfcg»S:SDS/PAGE-C»*fU^tS*, HJSfll 1 STgKjfc^ 
i»3 3, 0 0 0(f)/<y KttN a C 1 i|#0 . iMOI»cttW*n, :oi 
#£<*;<7>&ffiH PLC ?O«»K*ttfc 0 
5 (ii) _L!EE#£1 0%TF A£Jnx.pH£ 3 t 0. 1%TFA£ 

£t»2 4%7-tr hx h D JUT'SpSHb LfcVydac C4*7l(4. 6x25 0'u) 

£ 8 OfrMC 2 4 - 6 4 %, £ lb i3 1 QftmiZ 8 0 % * TJM.&$llZ±tf Xil 5 A 
K0tf?Lfc5l*lfifc#til#tffc. ajSlif&l ml/Bin T, I6f^ffl«2 2 0 
10 nmfcj:tf2 8 0 nmO" ^g-CfTo /c 0 WhHtz f- * fc^l^T S D S /P A G E 
-CfrtfLfclS*, 7-fe h- h U;K9}g£T®4 l %K#^ft®3 3 , 0 0 0O/< 

HPLC£fiV v >4 v e-*£lsJJRLfc 0 

SUH_8_. %%%&;iaiMe g - P O TOg&ffif i[f B?Sti:%il% 
15 Sffiffll 7-C««*n^fi»^lI&«*i««H^ 1 (Meg-POT) £10% 
?-*jmi* Sr^tM^scove's Modified Dulbecco' siggjfc (IMDM) Tjjf^igg ( 
5 0. 1, 3. I, 0. 2ag/al) JZ*R 0 . lml, *^IDlf£(5 

6°C 3 O^iSL^ Biocell 4fc») 0. 2 ml, X (C57B L/6.N**6ft 
> 6-1 2 ±g2#f-Mflgi?M 0 . lml (2 x l 0 s W&|fflflS) > 

20 7. 1 L - .3 Sr 5 n/ali^V I MDM 0. 2 nU «fc tfS!?^ £ 0 . 7 

5%£tf3t£McCoy , s 5Ag||0. 4 ml L/-o *tr*T\ Cn«b£itg3 

Smm^Migg:/*-? 9t4 v -/aCAntlJ h*£iz<r)%s 3 7 °C, 5% 

25 £ L/C &<7)£ 5 %?';U* *7^ft KTgiL, Nakef f ^><7)^& (Proc. Soc. E 
xp. Biol. Med. 151 587 1 9 7 6)<I L^Ji-sT, 7-tf A-3 ij > x X f 7 - Hf 

30 &*>\ mmmmmm^mmi. aMiMe g - poTtfijp.Lt4i;fcg« 
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m*°--&t&&A.MMe g - POT&gsflO ( 1 0 %*^llB.mZ£t} I MDM 

m 5 ] 



(n g/m 1 ) " 



5 0.1 9.5 
3.1 8.5 

0 . 2 3 



a) 7 I J @8##f$£K J: •) $15Eo 

b) .-W*n/t = Di-W««) I L - 3*&-C^« 
''■?flfc = n--t (1 9. 5) *3l^fc*. 

SMI 1 9 • |jj%llMfijg± (Meg-POT) ^ K-fraafi^-ftKBgrt 

%MW&T'4btltzvKP0 2 7£l OmM MgC l 2 . ImM DTT, 10 
OmM KC 1 <r'*t/2 OmMh V X£fltftflNK (pH8 . 5 ) + 3 7 ^Ci'T^JH^^ 

io xho i -e 2 Bfiiej&g u *<^7 #n-xy £fx# 

0\ 1 . 9Kbp «DN AI0rtf-£|I]J&L/c o ^^-pCITE-2c (NovageD 
«r 1 0 mM» M g C 1 2 . 1 mU DTT, 1 0 0 mM KC1 fc^O 2 0 mM h 
■J X£«tt«ir.(pH8. 5)>f3 7tCTiffiaSlXhoI 

' .*• 

■*MAaUfctf.T^* U 7 * X7 r «r2in^T6 5 'OCT 2 
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n*wn*a * a w£ iz x <o jg v > m i x n h n tz d n a £ 7 * j - >\, $s,m £ fr a ? 

w i«I<t OfMi^fco :n^»l. 9Kbp WDNASfii'iS^t, 6. 6 mM 
MgCl 2 ,5mM DTT, 1 oM A T P *£t? 6 6 «M HJ XttKttM (pH7 
. 5) +1 6 °C (C T T 4 D N A U fc-ifeSlfc* it, ^ilJMl 0 9ftC 

5 §ALtpC i;TE • KP0 2 7 tfffc (0 5) . 

pCITE-KPO27Srl0ill MgCl 2 , 1 mM D T T ££CM 0 mM 
Tris-HCl (pH7. 5 ) # 3 7 °CII TftJUS^N a e I T 
2BHajttSLfcSU DNA^7xy-^jaiifi^nii:J:9iiL/: 0 
ilDN A 2 mM spermidine, 6 mM MgC 1 , , 1 0 mM N a C 1 , 1 
10 />i RNasin ribonuclease inhibi tor(Promega&0O n 0. 5mMOATP, G 
TP, CTP, UTP**tM 0 mM h 'J XjSttftffftt (pH7 . 5) 4> 3 7°C<CT 
T7 RNA Polymerase^?#T|?^ftofc a :n^7i 
y - jH&Wift&o z. t iz * q mmi. 3.9 J-Asfflkt LXRKh*mULlz 
o OoVTRed Nova Lysate (NovagenftgD £fl3^T S5 S - > f-*^ 
15 LTRNAfclMRStffc. : ©RJ£«* S D S * 'J 7 ^ I) ^7 < K^H 

gjtgy 0 • PMBPKPQ2 7^?»-Q%% (*jjl[jg) 
^Mffil 8 (bftfc p K P O 2 7 £ 1 0 mM MgCl 2 , 1 mM DTT, 10 
20 OmM KC 1 ££t/2 OmMh 'J XttMiKlffle (pH8 . 5) * 3 7X>K-C«R** 

x h o i ofc^ftif) -c2«NBijasLx* y -^stiat l-cdna*buru 

5 mM MgC 1 j i 1 0 mM DTT. 1 mM<7) d A T P , dCTP, dGTP, d 
TTP££fc2 0 mM h U Xgftttlitt (pH7 . 4 ) 4> 1 0 t5C TD N A ** U > 7 
--b'OKlenow^^-pl^F^BSL^^^jffbL/Co *^"e7/fn-7^«ft 
25 8cf&£*Tfcl\ 1- 9Kbp (7)DN ASrtffcllJlXL/Co 

<H-pMAL - c(New England Biolabs&SiD * 1 0 mM MgC 1 2 , 1 
mM DTT, 5 OmM N a C 1 ££0 2 0 mM MJ (pH 7 . 5 ) + 3 

7 o c(ct0m^ ! s t u i x-inmjmLtz&TAsij v y * X? 7 * czm 
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ZfttftO 1 . 9 Kbp ODNAH)|-il^t6 . 6 mM MgC 1 2 , 5 mM D 
TT, 1 mM ATP £#L'6 6 mM h l> X&$*jg®& (pB7 . 5) 4" 1 6°CiITT 
4 D N A 'J ii — ^z £ — Jt> ? % int^iUMl 0 9^i:iALtpM 

B PKPO 2 7 fcflfc (12 6) , ®6C^?nsri <:o^7^; KliJSSa. 
5 -7 hi LTtya c ?v * -OTfltC-eA- h - X*££g6f| (MBP) S£ 
^ ( m a 1 E A\2 - 26) , Factor X a 0>Bi&E7!l*f J: tfM e g-POT(7)3 
4 7 ;»S e r»cDNA^7U-A^-StSi ?Cft8?nt 

10 SIM0J2 0Ci,'^TpMBPKPO2 7 T^UCi* Lfc*»Sfc 5 Onj/alfl) 
TV fy'J V*>*J:tf 0 . 2%^'^3-X^^^L B^Sfe5ml4 J 'C3 7°C{;T1 6 
BfrHiS*U I <?) «ti 4 ml ^ 5 0 a g/n 1 W T > f y U V J> J: J/ 0 . 2%^'^n 
- X££fcL B gift 4 0 0 m HI Ja *_/;:„ 3 7 2 B£R9igM^ 0. 3 mMfl 

limits ±B«Me-g - POT^7"f V skffiZtzliftMB P Itmiz £ Z jl 7. ? 
y-fu .yf< y 7*tSZ.t£r>tzt :^MBPiMe g - P 0 T WSfe-g-^e^O^ 
£#«B*ftfco. 

3&8<*n/:m&;lI!&&3$it«BH^ (Me g - POT) ^i9TEOite 

IOjuM E D T A =Sr^t?20mM h U X&gtttffift (pH 7.5) «#«ittS (20 
#R3) C«t 0ffi»LfcSS»«4ra.C>lftf^ (lO.OOOrpo x 30min, 4°C, SA 600 d 
Sorvall&St) *«>fc%lt*M*£SII L fc. SSE&fcWtf 

S-frSsfti (lOJOOg x 90min) jfcJ&fcitli:* 1% 2 -^^7"M^ ^ 

25 -;K2-ME)aO'8M^^5r^^2 5mM h <J X&ft&ffi& (pH 8.0) If 
tfjt'ij>!SflK35 , 00Qrpm x 60min)=Srfr</ > ^F^^iSrl^* lOmM 2-ME, lOmM E 

DTA, 2 00mM NaCtfc£tM OmM h 'J Xffi»»»*(pH S.»)T 2 fe#3R Lfco 
&£TO©$CT¥&{tL/c7 $ d-X#7 A (75»l,Biolabstfc») CgsflnU 
^MiZXi37 AfcftjfLfco lOmM h-^^^WCT*7 AC 

30 m£lX^*m&*8mtHtiz. ClOgfrfcFactor Xa Offi {fcttflrft-Cfc & 2 mM 
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CaCl 2 Rtfl50mM NaCI ££t/20mN h U X£^$®$(pB T.OCtt LTSgflr L/C 
e Jgtffrt&KFacUr XafcjDx, 37°CT1 iftffimmmt I tZo >> 7 

7>'7^H-PM-lfl (7^3 ^&SD ^-Cjftifi^, ±137 z n-Zjj? A 
<?>¥'&it&ffifc-C¥-ffiitltlP D - 1 0 2>7 Wtf7S v-7.*7 

0 -t ^ h 'J 7'- 1 0{iT±EB55-*JSIlLfCc 

v t tizm%iz 2mmctiz 5®mvtz 0 m&mft%i oaic, a^m 

10 H^gll2 2 . pEFDKPOf^y^- (Slt?iWfl5ffl) 

pKPO27£l0mM MgC 1 2 , ImM DTT, 100 mM KC1 Z^V 
2 OmM h 'J (pB8 . 5 ) + 3 7 X jHRiX E c o R I, Bam 

HI C^Sitait) -e&gL/r&, 7^'D-xy;u^Sc«,^ff^l . 8kbp 
<7)DN kmfr*mV5LLiZo 

15 ^M-DHFR-AE-RVhBcoRK B amH I CtTO:j!llL/: 
g\ 7^*U7 t X77^-t' ($j@Ml) t'60t, 2I^F^^3it-5 £ t IZ 
<t OlfcD >^LT7#n-xy,u^&i&£fT&>t,x|H]J|XLfc7 k b pDNAB 
<7>1. 8 k b p<7)DNAgfr>i-£l*S£tf pEFDKP05' fcf#/z 0 

m&lOmM MgCh, ImM DTT, 1 0 OiM K C 1 frfttt 2 0 all h U 

20 Xl|||i|(p H8. 5) +3 7°CtZXMm&mB amH 6. 
7mM MgCli, 16. 6 mM(N H 4 ) 2 S O 10 mM 2 - t 7" Y ^ 9 J 
-A, 6. 7 mM EDTA, 3 3 OmM d N T P 6 7 mM h U ^MW=P 3 

7°C\ 5^T4 DNA-t'iJ > 7--t'-CjaSL^«r s i 2 jt^Ufco HCKpn 

1 >J >*- (Ame r s h am&SD £iI*£Lp EFDKPO 5' K£*#/c 0 ff 
25 /:CpKP0 2 7,5:1 OmM MgC l 2l ImM DTT, 10 OmM KC1££ 

t'2 OmM h >J X&^ffi&(p H 8 . 5 ) * 3 7 °C<3 TMK^HX h o I TSJBifr 
6. 7mM MgCh, 16. 6mM(NH t ) 2 SO„ 1 0 mM 2->;U*7* 
hi^-JK 6'. 7mM EDTA, 3 3 0 mM d N T P 6 7 mM h U 

SIt3 7U 5;^T4DNAt:'J ^ 7 - -tf-Ci!!lg L^iS^^ff <b L/lc in 
30 Sr^fcClOiM MgCh, ImM DTT, 1 0 0 mM NaCl£^fr5 0mM 
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h y x&&mffimci>H 7 . 5) +3 7°ciiTSiiis^^s a 1 1 tjsil7^d 

- xy^Mac'fttff 1 . 3 k b p ODN AiH-tmtt Lfc. ^H-pCD 
M8 (Invi trogen JfcH) * 1 0 all MgCh, 1 aM DTT, 10 
OaN KC 1 *4tt2 OaMHj *ttMIHK(pH8 . 5 ) + 3 7 "CK Tffflim 
5 h o I TittpUfcHS (bfl 1 Oak* MgCl^ 1 aM D T T % 1 0 0 aM K 

C 1 *$V2 OaNh y X£|*&®&(pH8. 5) + 3 7 1DCT«||R»*H P a 
I^MSt, T'^D-zy^Ma|fttffftV % l3JRUfc3 . 3kbpDNAB 
<7>1. 3 k b rpODNABffrtaiSLp CDMKPO 3' tfffc. pEFDKP 
0 5' Kip CDMKPO 3* * 1 0 aM MgCl 2N 1 aM DTTt^OlOi 
10 NhUXjt|IIX(pH7. 5) +3 7°CtZX%mmmK. p n I Tj&SLTtfn 
-ay^WftScftfcfrfc^ *n?niOkbp, 0. 9 k b p £>8ifr.K-£ ElJfc 3 
LT, I ft h*b LpEFDKPO ft»fc (El 7 ) „ HCjRSnSiri < £ 
(7) Ktttffc KojlltXxffXSfi? (d h f r) ^^EF U/ot 

-*-£SV4 0po 1 yA •> / * H C fc KMeg-POT cDNA^i 

&*>\ Itre^^^-DHPR-AE-RVhliBRi&NWOg 2/ 1 9 7 5 9 
•^•^^<3|S^(7)DHF R - AE-PMh-gri RtfRVh - PMl f-4H 

DHFR-AE-PMh - g 7 1 R V h - PMl f - 4 £■ 1 OaM Mg 
20 Clj, lali DTT, 1 0 0 mM KC1, 0. 0 1 % B S A fc#tf 2 0 aM b U 
^M®t(pH8. 5) 4>3 7 e C<:-Cjg||£i¥SIP v u I , B a m H I (M 
£ifc») TAI L7^d - xyjH»»»t:ffP 4 kbp, 3 k b pOWffrt® 
Jfc LT, -ft <b StM^S CtCJiDDHFR-AE-RVh fcflFKLfc. 

gam 3 . c HOiaaiaTos^arijfgB^ cm e g - p ot) ite^o^m 

25 C H OUBJJSD X B - 1 1 fr'l x i 0 7 <@/m lC4SJ:5i:pho » pha t 
e - b u f f e r : e d saline (PBS) £SMU C cOjjffllgffjg^ 0 . 
8 m IK p E FDK PO f £ 1 0 m gtQ^tz, 1 9 0 0 V, 2 5 iiF O&ftTG 
enePiilsar (Bio Ra d Srffl V^T^ft^JLtt (e 1 e c t r 

oporat ion)CJ:!)7'7^ K£ C H OjSflSKgA Ufco ISCTl 0 

30 # MO El QMS MO ft > xu* l«n*'u->i >L^fflUS«rl 0 % * >>j^JfiL*f £ 
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^f<r-MEM:^ (GIBCOW 2 5mli:jD^/: 0 3 7 °C, 2 4 BfflBJg 
h y ^v^iaS'wTlHlJtZU/rMSr 1 0 OftKftftU 1 0%"7 vfl^jfil 
*gs2ra U * 7 KS^ft* >• 'J * 7 ? U * •> K2E£W <r-ME MJ£*fe ( 

G I BCOitfi) T3fl(ffl««Lfc. CW3-4 0 

- >45Kgafcttltfc. m e t h o t r e x a t e (MTX 

) (Si gma£$i) frj&DnU ^^^^^igcit/Co -*S^WMTX»Kti 

SffifrfT-o fc 0 ftiftfi?JKf#fenfc* n-yfr 5 0 nM MTXRC/2%FC S 
10 «tMMDM«« (G I BCOttI) CT*1«IL, * Ottft±tt*fll8£fft 

^l±S^SDS/PAGECt»|fU NJlcJSfifO^jK^^^ Kfcttlt* L 
tflFSLfcttfttil^fxx^'/^D «yr>f v*'£<i«J: OMeg-POT^ 

15 ^r{v K$H=-ft-*-a-fc4£J8Lfc 0 HSfcjS+J: #*ft»3 3 k d 

, 30kd, 2 7. 5kdC3*ff)/<vK^te?n/:. 
H££fl)2 4 . CHOmtAto1&*±9t&h0)to1AX.m&&MLmiBR=f- (Me g- 

$%0|2 3TW»Lfc£HO»JB<Z)ig*±J*l Ofl ilTween2 0£, &iftg# 

( i ) -hl5i£§±?ff'£ 0 . 0 1 % Tween 2 ORtf 0 . 2M N a C 1 
VS OmM h U ^jSSIfim (P H 8) WaHfcLfcB lue-Sephar 

25 ose fast flow*7A(5. 0x20cm,, Pharmacia^: 
»)<:«SJnL/r. ii ? A £lp|^®&TSfc?£ Lfc^ 0. 01% Tween 2 0M2 
M KC 1 fc£tf.5 OmM MJ (PH 9) t*7ACif Lfcl 

&£i§ffii*tf /:„ COg#fc£*>. U^/ (mi 1 1 ipor ettl) KT* 
fit* 0 . 0 1 % Tween 2 0 ££fr2 0 mM|||H (pH 5) ^rJn^T 

30 #«?-rS»ffS:«'OigUKfflLfc«x ^Cfc5F«Mfct3t^Jlff ( 1 0 , 0 0 0 r 
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pm x 30min)i:j: DBfc^L/io ±i» ii + it a •? Y ? y 7 

( u ) 0.01% Tween 2 0 2 0 mMg^^ig®^ (pH 5 ) 

£Ht LtS-S«pharose fast f 1 ow*7A (5. Ox l 2c 
5 m) fC±EH#*J&OnU ratt««CT*?ASrftj*L/iftx-R«««+x Na 
ClfcKfcO. K 0. 2, 0. 3> 0. 5 M £ ±(f T * 7 A IZ&M Hz 9 > 

(Hi) fiftiiMeg-POT^t'O. 1M N a C 1 B#£, hfr t 
#)0. 1 %T F A t^t 1 2 4 %7 t h - h U ^tTO L/: V y d a c C4# 

10 (1 0 x 2 5 Oram) K&JoU T £ 7 A I fz^ 0. 1 

% T F A 4" 7 -t h U^@g£4 8 #8^2 4-4 8 % £ Jbtf x 1) 

7Ai:|fl/*Jy^^gi||ll?^/: 0 ^Jfii 1 m l /m i n X s 
O^fctJii 2 2 0 n mRt/'2 8 0 ni«J)rSfiTfio/:„ 7 -fc h — MJ 4 
0-4 5%^i.lMe g - P OTiStiWftZMtbs MG e l Perm 

15 eat ion Chromatography IZ fr\itz a 

(iv) &&;ii!M e g - P O T fc^frgfrfc 0 . 0 1 % T F A 4 0 % 

7-t h - h U ^-e^Jt-ft LfcT S Kgel G3 0 0 0 SW*?A (21. 5x 
6 0 cm) il^JULfco SE5t(i3m 1 /m i n?^ V ? KO&W !i 2 8 0 nm 
-CfTo/Co 3 7 ~ 4 4 55 , {3^ffi?n/c^l!f-^ ?r*i6, 0. l%TFACTf 

20 |R& % (iii) £|5j£fM:T&$HPLC&m^£gt , -*£lHlJi5iL/Co 

c 9 Lxnhntzm&*.mg.&®mmm=F (Meg - pot) *sds/pa 

GECT^tffL/:. 7';U&g(il 2%T\ L a emm 1 i O^SiN a t u r e , 
227, 680 (197 0) KftoTfctfrU 2D-15fefe^« r»-j (§f 
—fb#l!IJai4) £ffl<^T* >;<?MZ%>&ltZo ftfctf^fi^-rt-li'M *7 

25 h'&U&ft^m.-?-* - [*X*'j7-b'B (9 2. 5kd), * ->.lliljf 7;U 
7? > (6 6. 2kd), t*7A,7iV (4 5. 0 k d) , JKKJg**#* ( 
3 1. 0 k d ) , ±S h U 7»> > A v t t** - ( 2 1 . 5kd) , U /f- - A ( 
14. 4 k d ) ] frfflWCo 
%<r>fe$k, aS^nfc^AlMe g - POTIi»^3 3 , 0 0 0C#- 

30 '<> 
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mM2 5 . M^jLM&^mnm^ (Meg - POT) ON^ggRtfC^ffi 



7 < sm.w.mfttf 

(i) $imW2 4-eftbtl1z&&ZmMe g - POTCOK, SUS^o 
f 0/-i?xyt- 4 7 6 AI (App 1 ied Biosystem s ttfi 
5 ) if^TN*«7< 'BtETHfrlfrfrfT-afc. *<7)|££, J^TC^T (a) - C 
c) nzmmommmT ± yll^gAW/:. 

(a) Ser-Arg-Thr-Leu-Ala-Gly-Glu-Thr-Gly-Gln-Glu-Ala-Ala- • • • • 

(b) Leu-Al a-Gl y-Glu-Th r-G l y-G l n-G I u-A l a-Al a-P r o-Leu -As p- • • • • 
( c ) Gly-G] u-Thr-Gly-Gln-Glo-Ala-Ala-Pro-Leu-Asp-Gly-Va l- • • • • 

io znh<r>E.mitmmm i 3£#i*a* eh (a) ~ ( c ) 

S^ilMe g-POTC 1 Omg/ra 1 > 7 y £4tV 7 0 % **^}#$ 

i o o a i £jn;i, ifict2 4nriM>7>»ii^ 

*!*>RJKt:lfc^fc, *0>ME*O . lXTFACHiU 0. lroTFAttf 
15 fNt LfcV y da'c C4*7l (4 . 6 x 2 5 0 mm) C^JnU 0 . 1 %T 
PA + 7-t h- KU;HS5r4 0#MK8 0 % irlittcitf, *7Ai:if 

Brtf-KO^-cJEK- En do As p -NillffcLfc. C*^7f Kt5 OmM'J 
>HMS1MK (P H 8.0) izmmis Endo Asp-N ita*.^ 
20 T 1 emmmmitLtZo 1 0%TF Afcan;ipHfc3 t Lfc&> 0. 

l%TFAt'fiftL/:Vydac C 1 8 fi 7 A IZ gsflq U 7-th-h'J^^ 
E£4 8#IHK0~4 8%lzW.1&(!biz±lfj]7 ACffL/^/f Kfc»W2<-e 

Cj£mft<DT i ;M&mtt&TiZKtin<-eb-?tz 0 

Asp-Pro-Ser-Trp-Arg-Gln-Pro-Glu-Arg 

25 mfiW2 6 . cHomB&<n%m±m*<r>u®mmmm : F (Me g - pod 
nmw2 sTfi^nfcCHonfiotiijira^ hm«I2 4T«§&Lfcfi& 



-37- 



WO 94/10312 



PCT/JP93/01S40 



&*>\ ftMoia^iir $ /mftftmz x o a i a = 2 8 1 immitzc 



i 
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c h 0M®(r)%m±9r*Ru : mmm&A.mM e g - p o t 









«3D - -fjr 




0 . 


0 8 % 


4 " 




0 . 


3 1 % 


1 1 » 




1 . 


2 5% 


10. 5 ,5 




5 % 




12°. 




0 . 


0 1 n g/m 1 


0 b) 




0 . 


1 n g/m 1 


6 b) 




1 n 


g/m 1 


8 b) 


i 


0 n 


g/m 1 


1 1 b) 



(2 51) fc3l^fcfi 0 
b) JB#£nfc = n - - ffc^fc I L - 3#a-eB^t^n/c=i D - -ft 
(2 0. 5ffl) *5l^fcfflc 

%Mfl)2 7 . C-HOIBJBl<7)«±fl|^^(QaftjLi[g»3»ii<gB9?- (M e g - 

pot) g)'«tn-n. : 

*S6#J2 3TlTOLfcCHO|llIJBOi&«J:i*l 0 1 ( 1 0 U v \ ju) IZ T w e 
en 2 0 £jf$jggj$*0 . 0 1 % £ # £ <£ 7 fln a. 5 a m<0 > v 7*7 > 7 < ;U 

(i) ±m%m±ffi*. x^m 7;u*- h ij ? <>* (t 5 ^ >a») zm^nQfeiz 
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mmiizo 4 o cizxm&Lt£&bm&zfk&#)izswm%i$k&iztj:z> «t 

O IZlm*., *Ff tt! LtzW&Z&OWlft (lfl.OOOg x 30min) IZ «fc 9«t^<!r Ltffe 

, lOmM h y ^«tttt««(pH r.4)tr»»Lfc. toi»c, 1 Mi <ea 

5 (ii)lM RSt&tHOiN h U *MM$(pH 7 .4)T'TO{t L /tPhenyl-sepbar 
ose 6FF*77A (5.0 x 15cm, Pharmacia ftUD KgsflnLfco #7A£ff|j|g®$ 
■Cffi^Lfcft, fEKMfcQ.lM'iTTtfT*? Afcfftfffifrfc, 0.1% Tween 20 
«r£frlO«M h U X&ttMffi(pI !.S)tSftx.lM eg- P O T tf Gtz 

o w(7)g^-^ y ^7*7 >7 1 -PM- 1 0 (7;3 Vftl) *3 Xi^ilfi^^ 0. 

10 01% Tween 20*£t'10mM h U XttKiKmCpl 8 . 5)T1 O^f? L> 

Ciii)±ES«'«:#«!»Cfflt^fc»»jS^T 3 P«f<bbfcDEAE-sepkarose fast flow 
7>7A (5 x 13cm) KftiOU R«««K-C*7Z>fctt&fc s l^iiS^^NaCl 
«fiSre.m(l±JfT*7 Ai:H|L/;IS^iffiLto SMiMe g-POT 
15 fc^tf^BfrfcUX TFA*Un*.TpHfc3 £ U Ts&lZxk-f&ftX'mffi 
H P L C IZfrlifio 

(iv) 0.1X TFA££t?32X7-tr h - h U A-T^tt L fcVydac C4^77A(1 0 x 2 50mm 
)K±£B#*«inU IH^ii^i'T777 A£gfc&&, 0.1% TFA+T* h- h y 

20 o Mil 1.0 ml/minT, §£<7)&mii 2 2 0 nm&r>'2 80nm<7) 2 iSSTfi r> fz 0 40-45% 

h- h y A-*gt?jguj*n5i#fcH«, 0.1% iFA-e 2 Lfco - 

W«jfc*R&#Ti£fiHPLCfrfTlr\ 4 0-4 5%OT-tr h ^ h 'J JUigCiWti 
£^t:-?£^*!> % &t7)Gel Permeation Chromatography*!;^/;:,, 

(v) O.lX TFA ££t/40X 7-tr h ^ r- "J *T*»fc L fcTSK G3000SW* 7 A(21.5 x 
25 60cm)JI±|2S^$r^Jn t/Co 3 ml/min-e®^<7)^rU(i 280nmTfio iz 0 42- 

4t»WC»W*nfc±lf e-^t**, O.IX TFAT^&IR Lfco 

(vi) ±|BS^Sr(i?)i |^*#4CTjJfr^H PLC $rfT^\ £5B»tEHZLfc. 

RtfTFAfcBfc^fco ±IBB#£0.01% Tween 20 fr£t/20«M BERKflfftCpH 5.0) 
30 "C10f&#«lU l^igffi^fwT^^fbL/cS-sepharose fast f low* 7 A KgjflB L 
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C o LTfl^fcaHilggMS^ (Meg-POT) ^SDS/PA 
G EKTfl-tffL/Co y^U^glil 2%T, LaemmliCD^ffi Nature, 22 7 , 68 0 (1 9 

K ftHH&fri 1 ^ - * - £ ffl ^ o 

^S?n/:«§jlilM e g - P OTIl^t*!33 0 , oooi:*- 

'<> K 

10 -OtOOg^iii(iH^iStt^tif^u^^&<c^- 3 -c3!l5tt > HJ6«l2 4-e 
»/r^*» 3 3 , 000<*>fc<7>£JttfcLfco ^7i:^LtJ:?C, 

#**tt3 0,00 oobvimmifz^fnomgizx^xbfe&ZTjkZKfr 

[*7] 



***£(«l/«D 4 0 1 0 2 . 5 0 . 6 2 5 



&3 3 > 0 0 0 11 8.5 5 7 

$7 3 0 , 0 0 0 1 0.5 0 1.5 



MMLIA • H&*l|LMMgli@3: (Me g - pot) nunmvcHMT 
15 s ^ggie?Uftflf n 

(0£tttt2 7 ^^n/^fil^o , 0 0 OOSMlMe g - poti: 
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OUT, ^/"r-f vtf-|7«Afi (Applied BiosystemsftSSI) £ 

ffl^TNsfcWITS y|KE?U#*rfrfTofc. WTi:^t (a) ~ (c) 

(a) Ser-Arg-Thr-Leu-Al a-Gly-Gl D-Thr-Gly-Gl n-GIu-Al a-Ala- • • • • 

( b ) Leu-Ala-Gly-Glu-Thr-Gly-Gla-Gln-Ala-A la-Pro-Leo-Asp 

( c ) Gly-Glii-Thr-Gly-Gln-Glu-Ala-Ala-Pro-Leu-Asp-Gly-Val 

cnfeOETOHU £2600 2 5Cfc(t£, Efll(a) - (c) 

(ii)S^^.MMe g - POTOC5£SsB7 ; y $IHJ!l##r£fTo fc. 
^*»3 O', 0 0 0(D|lx|Me g-POTCl Omg/m 1 0£{b>> 7 
>i$ti7 0%*M®&in/*l*1)QpLs MKT 2 mmMzit'sT vftmL tL®: 
> S'bMtt£Tgff«>K?K*Ntv«fc. 0 . l %T F A CM U 0. 

1 %TF AT^ML^Vydac C^7A ( 4 . 6 x 2 5 0mm) KjgJnU 0.1%T 
FA*7-tr h - h 'J;Ui§££4 0^KJC8 0 % * THS|&K±lf . *7ACR» 
Lfc&ffc*>7:'»rttfrigtti*tffco Ml* l ml/mi n, ^7*?- KOfcffltt2 2 0>iX 
C/28 0nmT-ff o/io f# ^n/: 2 #0 t°- * IIO^TIM/ n f 4 > ■> - ? a > 

Asp-Al a-Leu-Ar g-Gl y-ieu-Len-Pr o-Va 1-Leu-Gl y-G U-Pro-Ile-Ile-Arg 

mmw2 5&hnmm2 & x «?> ^M3 3, o o o ^ ^^-i^ 3 0, 00 

0O7 $ /KEJIJON^«8ttR#TfcS^, C3it«(0*#fiSt4. gft 
JtiglSB^g&KO^TIi, ^11^)3 3, OOOOtOligft^t^ fr^ 
i»3 0, 0 0 0 O*OligttSrf?fici». Lfc^oT, ^fi*53 3, 0 0 0 
£#7 3 0,0 0 0 0^<7)C^^<7)7 S ✓ KE7fl^EtU**g«H : f-ffit£CH-£+ 

nmw2 9 . g^^agtt^iwwH^ (m e g - p o t) oggyn 

(i)Hlfll2 4<7)Blue sepkarose fast flow *7A^f>2M KC 1 (I J: 9^ 
HJ?nfcMeg-POTi»H-r/ (millipore) CTffili, 4'CCTft 
£*S0%IMDK:*S «t 9 Kin* 3 0ff«#U 4 C fc«fcll*a^»ff (lOJOOg x 
Uftm) CJ:5i^ ^@*Ti§j§?L/c 0 4 °CirT-Bfc, 0.01JS Twe 
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eo 20 £#tM0nM h 'J Xttttftffft (pB 8.0) K*tLTjg#fU |S]$«&KT 
^SHfc L /iQ-sepharose fast flow *7A (5 x lOcnu Pharmacia) IZ&iBLtz 
o l^iiiti:t^7A«:is^ ®&$fo*ihcmmin.i, 0.2, 0.3, 0.5, I. 

5 PAGEi:^/:|, HJS0J2 3tffil/:Me g - P 0 TKftt ffit^ 

*7 v KM7°uxr4 y Kt>^-7-^- (*X7t y 7--tf 
B (I06kd) , 7 Jfll^T^ 7' i > ( 8 O . O k d ) , tlT^T'jy (4 
9.5 k d) >'$®flfc7K3fgli (32,5kd), *S MJ T-v-V-f V t fc'*- ( 
10 2 7 .5 k d) , y Z^-A (1 8 . 5 k d) D £fflWc 0 ^O^g, 7>^^ 7 
O, OOOC^y b'fr&tZntz CEI 9) „ COfr^iSKfcMe g-POTffi 

fttfiifthnzfr-gfrm&tztzib. fremiti, o o onfri-mtft-mt^ 

(ii)7>^ft!57 0,0 0 O©^i^inS0.2M NaCliS^il^^iPx P 
15 U*5 t Itzfc, 0.1% TFA ££i/32X T -tr h — h U ;U T^PSr-ft; L Vy d a c 

7 A«z^iipL/ro mmmmtzxijy o.i« tfa tpr* ^ h y>»uai 

7-t h- h >J >UC7)Jil£#39-4lSJ<7)plfr£^*^ ^^y^U^liifC^ft/Co 
(iiOJiMfrfcCOlS Tween 20 £i£t;PBS"C#$? L „ MJ 7"u-; 7'- 1 

20 O-C^IStx PJ^ii^iCT^FfBftU/cTSK G3000SW*7 AflgsflPL/Co I1»3b 
l/minT\ Se^^tiJfi 2 2 0nniS.^2 8 0 omCO 2^STfro/i 0 lmlfO^iU 
-^fc^ o - j; JjMeg-P0Tfi§t$£iI5£U * /iSDS/PAGE'ffc 7 x X * v 
7'dt > ^^C«ty, Me g - POTO&ttifcfro/Co 5^J:i®7 
0, 0 0 0O#^ffil±, 4 2 - 4 6^fl^ffi;*n, ^<7)S^<w[i^^^3 3 , 

25 OOOW^IlittBJn/j:*^/: (010) 0 *i>\ ^g^- * -liffiMO 

%MW2 6 tmmz 4 2 - 4 6 73-OS770Me g - P O Tg&£}K5£ L, fc: t Z 
m&lZTFtZt <^ C<7)4 2 - 4 6^i»i:*Me g - P O Tjjl&^tgtf) 
hntzLtfah* 55-^*^7 0, OOOWfCtMeg-POTfit^S 
30 £?i7t£n/Co 
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[18] ' 



TSK G 3 0 0 0 S WSfr (#) 12-43 43-44 4 4-4 5 4 5-4 6 



S«3*«»«H : f'fi&tt ,) 1 2 9 1 0 . 5 5 .5 



a) : M8tZhtl*a--$Lfrh, I L - 3 J*»"T»jR # n/c a n r. - R 
(19. 5 ) fcSl^fcfflo 

(1) pEFMPOS^ 9-V)m%k 

5 ii"381A DNA Synthesi zerCAppl i ed Biosystemsitit)5rffl ^XG®. Lfz 0 
7 7 :5' -CTGGCTCACCGGCTCTCTGA-3" 

7y 4 -7 -G9 8 2A : 5' -ATGGATCCTTACCGCCGGAACCGCGGCCG-3' 

BamHI 

iiil&f^7'o^ •> V**gg|iFurioOigf§fcEJIjArg-x-Arg-Arg 2s5 £T£=>- K^&Meg 

pKP02 7 ££HSi LTDNA Thermal Cycler(Perkin Elmer CetusfttOSrffl^TPCR 
10 £*T&'o/: 0 PKP02 7 1 g ^ 2 0mM Tris-HCl(pH8.8),10mM KCl,6mM (NH,) 2 S0 4 , 2mM 
MgC 1 2 , 0 . 1 % Triton X-l 00 , 0 . lmg/ml BSAJOOmM deoxynucleot ide triphosphate 
(dNTP), ~f*> 4 -7- 3SRtfG982A*n*'niOOpmol££tnOO/< lOPCESCT^^T 
J«ILfc. 41"9S , C-C6fl > IHI&t4lfts 85°CH}%aiL2.5mfiWPfn DNA Polymerase 
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(Stratagene&SSD£JD;Ulo l£i$94°C lfrNU T--^60°C SO&NK 

#ft72t)x 2#IH01M *;U*30®»jgLTPMfcfrfcofc (gi l l ) 0 fy/^ 
l±7#n - X^um^acillU *t$I ?n/c 5 90bpDNA©f>f«rJif±J Lfco Polynucleo 
tide kiaise*ffl^TDHA<*>5*i8$: U vHlftU ^A&fWRBMtSmal £ 7 A,* tl 7 * 

E?!l£Dideoxy sequenciofftK.Tfc^ U 982#g OG#Tf::g&£n*<7>3' flCB 
amHI+M htfh>0s ^Ofi&K^M^fc V^C £ £5flS Lfc„ 

pSP9 8 2A£pKVHKP027 &ffl||K#£Sal I , BamB I ft 3 L 7 # o - * -t^uI 
ft8c»fcfTfc^*tt*nJ:*n90bp % 9.Skbp<&DBA«>i-*IHJRU inibfcgi£<* 
10 HtpEFNKPOS&lf/: (012), 
(2) C0S$iflS-C(7)||S 
COSIfflfiSSrl x lO T fl8/«lfc*6 «fc £ OfflffiffJBifcO.SilCpEF 

NKPOSSr20^g«Qx/Co 1 5 00V, 25/< FDO&#T-GeoePulsar(BioRad&SD£/iH % -t 
fc»3P?l& (electroporation) CtO/yXj K£C0SHMi&Ki£A Lfco ^ 
15 h orfu- •> 3 v Lfcfflfl&£l%? *M£lfiL?f fc^t/DMEMigife (GIBCOftiH) £Jn 

x., i2mm%&&mm±m*m#)tzo~ tn-pn^iiiit*^ h u /u* 7*- 

10-C^lO^JI^JSL, SDS*U7^UJU7* KyjU**8c»£*ttfco SUM* 2 
20 (,\ ««±j»4»l=Me|-P0T«Flt#'<7)*«*«BLfc. 

[*9] 

C0SMOfiJ:#«f«)lliWIIHfjSlt 



gg-hfir&& (%) 



10 5 2.5 1.25 0.625 
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MMcos 10011 

pRVHKP02 7 fgACOS 9.S 9.5 6.5 12 0 

pEFNKPOS^ACOS 9.5 0.5 1 0 0 



(3) 7 > smmmes-?omm.<? * -<D®m 

^Lfcag^tfMfiSSBTflfcfciKHlA DNA SynthestzerCApplied Biosystems& 



-fy 4 -? _ T3 _ 2 :5' -CATGATTACGCCAAGCTCGAA-3' 



7°7 -< -7 - 7 5 4GA :5'-GCTGCCTCCTCCTGGTCCTGGTCCAGGGGTCC-3' 



7'-7^fv- 7 5 4GS : 5' -CCAGGACCAGGAGGAGGCAGCCAGGGCGGC-3' 

7*7 4 -7- 8 5 0GA :5'-AGCACGGGCACCAGGCCCCGCAGAGCGTCC-3' 

7°7 >f -7- 85 0GS- : 5' -CTGCGGGGCCTGGTGCCCGTGCTGGGCCAGCCC-3' 

5 pEFNKPOS<7> 2 5 2§B<7Heu£ValKg&LfcMeg-POT1^g|#f§m^ * - pEFNKPOL 

2 5 2V«r«t^L/:o _b!2 <h (§l^(7)^f|=-r-pKP02 7 * 7*7 4 -e - T3-2 1 85 0GA<7>m&£- 

ft»»*frV\ ^n-mO Jkbp, ISObpDNAtftffiLfco cn<bDNA©r 
> 7*7 4 ^-T3-2iG9 8 2ASrffi^^TSSPCR5rfir4'-p/c (Bll) , Ttfv-x¥ 
10 'HJMMifcffl^ JtWSttfclkbpDNAfcttttLfco Polynucleotide kioase£$ 
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^xMkwmi y >m<ti, ^tbmmmswiikTA,* v 7 * 77 r t - -ex* 

SIL/:^^ t - pSP73^S^ LpSP850G^|#/Co ^OjfAJfigSETUfcDiaeoxy se 
qoencinggjKTjfcSt U 850#g 0>Cj*iGC, 982$g 0>G*ST£jKfe£ n^OS'ffiJ^ 
BamH I if >f *<*)te£&J|#&(^C £ «r«gLfc 0 pSP8 5 0Gi P RVHKP027 

5 £#JGIg£3fSal I , BamH I&gL/rgL 7 #o - a^JMtfcflcftfcfrfc^tt* 
tt«fc*n§0bp, 9.Skbp£7)DNAgffrt|5]J|2L, t ft «b ^I^J tfpEFNKPOL25 2V&?# 
(Si 2) o 

£fcpEFNKPOSc7) 2 20#g<7)Gln£Glu<Ig& LfcMeg-POT^g&ft^S^ * - pEFN 
KPOQ2 2 0E£#f^L£ 0 ±12 £ IrU§<7)&#-CpKP02 7 £ 7^7 4 - T3-2 1 754GAOffi 
io £ 7 5 4GS£G9moj^£frtt-e*n*ttPCk , fcfrttofc„ U-v^Miy 

A'M*lo , l:fT<f\ *n**no.9kbp, 150bpDNA£&ffib/Co cn^DNAlgrfi-Sril 
7°7 <f ^-T3-!tG9g2Afeffl^TffJKPC£tffftofc„ 7#n-xy,MSS 
&ifc£frl\ ififl^n/rlkbpDNASr&tti L/C Polynucleotide kinase£ffll/^TDN 
Ac7)5'i®£ D >M1tl, "ftbffl&WMSniltTJUj} V 7 * 77 7 * --tf-CftSl, 
15 fc^**-,SP73£jII§LpSP7 5 4 Gfcf§fc. iI<7>#AiggSH?IJ£Dideoxy sequenci 

1M -t^fflmlElltfftn:: t *mUL1Zo pSP7 5 4 G£pRVHKP02 7 £$JBg 

S£HEcoRI, BamH I «ILfc^ 7#d - X^Macfttjfftt^n^nj: 0 
lkbp % 8.7kb P ODNAl@r>t-£[5JJ&U ^n<b^Sig#-ti-pEFNKPOQ2 2 0E?r?|/c (Hi 
20 2). 

(4) r i / mmmn-fOT<r>cosmm-c(r>mm 

±sttfflt£lZ LTli^#.& (electroporation) K J; 9 pEFNKPOL2 5 2V, pEFNK 

poq22oe icommizmxLtzo * nztiv) i mf$tg&±to £ h y 7 
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: 1 

SSTIJftg? : 1 6 
E7U : 

Leu Ala Gly Gl u Xaa Gly Gin Glu Ala Ala Pro Leu Asp Gly Val Leu 
15 10 15 

E7B#-t : 2 
ie?IJc7)§^ : 1 6 

E7I : 

Ala Gly Glu Tbr Gly Gin Glu Ala Ala Fro Leu Asp Gly Val Leu Ala 
1 5 10 15 

EflW* : 3 
I2?IJO:g£ : 1 6 

Esiam : <7+ K 

E70 : 

Gly Glu Tbr Gly Gin Glu Ala Ala Pro Leu Asp Gly Val Leu Ala Asn 
1 5 10 15 

Efll*-* : 4 
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IE?IJ0>^£ : 1 4 

Gly Glu Thr Gly Gla Glu Ala Ala Pro Leu Asp Gly Val Leu 
1 5 10 

BEJIJ#-f : 5 . 
IZ?!lO£<? : 3 5 

se nam -.7 1 sm. 

mm^mm : <-ff K 

Leu Ala Val AU Leu Ala Gin Lys Asn Val Lys Leu Se r Tbr Glu 
IS 10 IS 

Gin Leu Arg Xaa Leu Ala His Ar g Leu Ser Glu Pro Pro Glu Asp 

20 25 30 

Leu Asp Ala Leu Pro 

35 

E7II#-* : 6 
ISJIJOS? : 4 O 

umnw : mm 

m?wmm •. dn a 
mm .• 

CTCAACAGAG CAGCTGCGCT GTCTGGCTCA CCGGCTCTCT 40 
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SJJIJ*-* : 7 
EfllOft* : 6 9 

m<D& ■. -*« 

R-wmm : c DNA 

WM : 

CGC CAA CTC CTT GGC TTC CCG TGT GCG GAG GTG TCC GGC CTG AGC 45 
Arg Gin Leu Leu Gly Phe Pro Cys Ala Glu Val Ser Gly Leu Ser 
15 10 15 

ACG GAG CGT GTC CGG GAG CTG GCT 69 
Thr Glu Arg Val Arg Glu Leu Ala 
20 

SS7!I#^ : 8 

IE : 7 5 

mom : 

ffimnmrn ■. c dn a 

CTC TCT GAG CCC CCC GAG GAC CTG GAC GCC CTC CCA TTG GAC CTG 15 
Leu Ser Glu Pro Pro Glu Asp Leu Asp Ala Leu Pro Leu Asp Leu 



15 10 15 

CTG CTA TTC CTC AAC CCA GAT GCG TTC TCG 7 5 

Leu leu Phe Leu Asn Pro Asp Ala Phe Ser 



2 0 2 5 

EJ!l#-£ : 9 
EfllOft? : 1 9 7 
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mvwm ■. mm 

Mi^mm : c DNA 

AA CTC CTT GGC TTC CCG TGT GCG GAG GTG TCC GGC CTG AGC ACG 44 
Leu leu Gly Phe Pro Cys Ala Glu Val Ser Gly Leu Ser Thr 
I 5 10 

GAG CGT GTC CGG GAG CTG GCT GTG GCC TTG GCA CAG AAG AAT GTC 89 
Glu Arg Val Arg Glu Leu Ala Val Ala Leu Ala Gin Lys Asn Val 
IS 20 25 



AAG CTC TCA ACA GAG CAG CTG CGC TGT CTG GCT CAC CGG CTC TCT 134 

Lys Leu Ser Thr Glu Gin Leu Arg Cys Leu Ala His Arg Leu Ser 

30 35 40 

GAG CCC CCC GAG GAC CTG GAC GCC CTC CCA TTG GAC CTG CTG CTA 179 

Glu Pro Pro Glu Asp Leu Asp Ala Leu Pro Leu Asp Leu Leu Leu 

45 50 55 

TTC CTC AAC CCA GAT GCG 197 
Phe Leu Asn Pro Asp Ala 

60 65 



W.J\m^r : 1 O 
E^iJO^? : 2 1 2 9 
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mow : -*« 

mwmm •. c dna 

®&0)igii : 7'yT.l KpKPO 2 7 

#15:: t hlMMWtaU >><»*»fcfffenfc**«ttCfc*U t h&^^c 
JeftH^SttSrfttS^U^^f- K*a- Kt* c DNA. 
E70 : 

GAATTCGGCA CGAGGCCACT CCCGTCTGCT GTGACGCGCG GACAGAGAGC 5 0 

TACCGGTGGA CCCACGGTGC CTCCCTCCCT GGGATCTACA CAGACC ATG GCC ' 102 

Met Ala 
1 

TTG CCA ACG GCT CGA CCC CTG TTG GGG TCC TGT GGG ACC CCC GCC 147 
Leu Pro Thr Ala Arg Pro Leu Leu Gly Ser Cys Gly Thr Pro Ala 

5 10 15 

CTC GGC AGC CTC CTG TTC CTG CTC TTC AGC CTC GGA TGG CTG CAG 192 
Leu Gly Ser Leu Leu Phe Leu Lea Phe Ser Leu Gly Trp Val Gin 

20 25 30 

CCC TCG AGG ACC CTG GCT GGA GAG ACA GGG CAG GAG GCT CCA' CCC 237 
Pro Ser Arg Thr Leu Ala Gly Glu Thr Gly Gin Glu Ala Ala Pro 

35 40 45 

CTG GAC GGA GTC CTG GCC AAC CCA CCT AAC ATT TCC AGC CTC TCC 282 
Leo Asp Gly Val Leo Ala Asa Pro Pro Aso He Ser Ser Leu Ser 

50 55 60 

CCT CGC CAA CTC CTT GGC TTC CCG TGT GCG GAG GTG TCC GGC CTG 32 7 
Pro Arg Gin Leu Leu Gly Phe Pro Cys Ala Glu Val Ser Gly Leu 

65 70 75 

AGC ACG GAG CGT GTC CGG GAG CTG GCT GTG GCC TTG GCA CAG AAG 37 2 
Ser Thr Glu Arg Val Arg Glu Leu Ala Val Ala Leu Ala Gin Lys 
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80 85 90 

AAT GTC AAG CTC TCA ACA GAG CAG CTG CGC TGT CTG GCT CAC CGG 417 

Aso Val lys Leu Ser Tor Glu Gin Leu Arg Cys Leu Ala His Arg 

95 100 105 

CTC TCT GAG CCC CCC GAG GAC CTG GAC GCC CTC CCA TTG GAC CTG 462 

Leu Ser Glu Pro Pro Glu Asp Leu Asp Ala Leu Pro Leu Asp Leu 

110 115 120 

CTG CTA TTC CTC AAC CCA GAT GCG TTC TCG GGG CCC CAG GCC TGC 507 

Leu Leu Phe Leu Asn Pro Asp Ala Phe Ser Gly Pro Gin Ala Cys 
125 130 135 



ACC CGT TTC TTC TCC CGC ATC ACG AAG GCC AAT GTG GAC CTG CTC 552 
Thr Arg Phe Pbe Ser Arg He Thr Lys Ala Asn Val Asp Leu Leu 

140 145 150 

CCG AGG GGG GCT CCC GAG CGA CAG CGG CTG CTG CCT GCG GCT CTG 597 
Pro Arg Gly Ala Pro Glu Arg Gin Arg Leu Leu Pro Ala Ala Leu 

155 160 165 

GCC TGC TGG GGT GTG CGG GGG TCT CTG CTG AGC GAG GCT GAT GTG 642 
Ala Cys Trp Gly Val Arg Gly Ser Leu Leu Ser Glu Ala Asp Val 

170 175 180 

CGG GCT CTG GGA GGC CTG GCT TGC GAC CTG CCT GGG CGC TTT GTG 687 
Arg Ala Leu Gly Gly Leu Ala Cys Asp Leu Pro Gly Arg Phe Val 

185 190 195 

GCC GAG TCG GCC GAA GTG CTG CTA CCC CGG CTG GTG AGC TGC CCG 732 
Ala Glu Ser Ala Glu Val Leu Leu Pro Arg Leu Val Ser Cys Pro 

200 205 210 

GGA CCC CTG GAC CAG GAC CAG CAG GAG GCA GCC AGG GCG GCT CTG 777 
Gly Pro Leu Asp Gin Asp Gin Gin Glu Ala Ala Arg Ala Ala Leu 
215 220 225 
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CAG GGC GGG GGA CCC CCC TAC GGC CCC CCG TCG ACA TGG TCT GTC 822 

Gin Gly Gly Gly Pro Pro Tyr Gly Pro Pro Ser Thr Trp Ser Val 

230 23S 240 

TCC ACG ATG GAC GCT CTG CGG GGC CTG CTG CCC GTG CTG GGC CAG 8 6 7 

Ser Thr Met Asp Ala Leu Arg Gly Leu Leu Pro Val leu Gly Gin 

245 250 255 

CCC ATC ATC CGC AGC ATC CCG CAG GGC ATC GTG GCC GCG TGG CGG 912 

Pro He He Arg Ser He Pro Gin Gly He Val Ala Ala Trp Arg 

260 265 270 



CAA CGC TCC TCT CGG GAC CCA TCC TGG CGG CAG CCT GAA CGG ACC 957 
Gin Arg Ser Ser Arg Asp Pro Ser Trp Arg Glo Pro Glu Arg Thr 

275 280 285 

ATC CTC CGG CCG CGG TTC CGG CGG GAA GTG GAG AAG ACA GCC TGT 1002 
He Leu Arg Pro Arg Phe Arg Arg Glu Val Glu Lys Thr Ala Cys 

290 295 300 

CCT TCA GGC AAG AAG GCC CGC GAG ATA GAC GAG AGC CTC ATC TTC 1047 
Pro Ser Gly Lys Lys Ala Arg Glu lie Asp Glu Ser Leu He Phe 

305 310 315 

TAC AAG AAG TGG GAG CTG GAA GCC TGC GTG GAT GCG GCC CTG CTG 1092 
Tyr Lys Lys Trp Glu Leu Glu Ala Cys Val Asp Ala Ala Leu Leu 

320 325 330 

GCC ACC CAG ATG GAC CGC GTG AAC GCC ATC CCC TTC ACC TAC GAG 1137 
Ala Thr Gin M-et Asp Arg Val Asn Ala He Pro Phe Thr Tyr Glu 

335 340 345 

CAG CTG GAC GTC CTA AAG CAT AAA CTG GAT GAG CTC TAC CCA CAA 1182 
Gin Leu Asp Val Leu Lys His Lys Leu Asp Glu Leu Tyr Pro Gin 

350 355 360 

GGT TAC CCC GAG TCT GTG ATC CAG CAC CTG GGC TAC CTC TTC CTC 1227 
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Gly Tyr Pro Gin Ser Val He Gin His Leu Gly Tyr Leu Phe Leu 

365 370 375 

AAG ATG AGC CCT GAG GAC ATT CGC AAG TGG AAT GTG ACG TCC CTG 1272 

Lys Met Ser Pro Glu Asp He Arg Lys Trp Asa Val Tor Ser Leu 

380 385 390 

GAG ACC CTG AAG GCT TTG CTT GAA GTC AAC AAA GGG CAC GAA ATG 1317 

Glu Thr Leu Lys Ala Leu Leu Glu Val Aso Lys Gly His Glu Met 

395 400 405 



AGT CCT CAG GTG GCC ACC CTG ATC GAC CGC TTT GTG AAG GGA AGG 1362 
Ser Pro Gin Val Ala Thr Leu He Asp Arg Phe Val Lys Gly Arg 

410 415 420 

GGC CAG CTA GAC AAA GAC ACC CTA GAC ACC CTG ACC GCC TTC TAC 1407 
Gly Gin Leu Asp Lys Asp Thr Leu Asp Thr Leu Thr Ala Phe Tyr 

425 430 435 

CCT GGG TAC CTG TGC TCC CTC AGC CCC GAG GAG CTG AGC TCC GTG 1452 
Pro Gly Tyr Leu Cys Ser Leu Ser Pro Glu Glu Leu Ser Ser Val 

440 445 450 

CCC CCC AGC AGC ATC TGG GCG GTC AGG CCC CAG GAC CTG GAC ACG 1497 
Pro Pro Ser Ser He Trp Ala Val Arg Pro Gin Asp Leu Asp Thr 

455 460 465 

TGT GAC CCA AGG CAG CTG GAC GTC CTC TAT CCC AAG GCC CGC CTT 1542 
Cys Asp Pro Arg Gin Leu Asp Val Leu Tyr Pro Lys Ala Arg Leu 

470 475 480 

GCT TTC CAG AAC ATG AAC GGG TCC GAA TAC TTC GTG AAG ATC CAG 15 87 
Ala Phe Gin Asn Met Asn Gly Ser Glu Tyr Phe Val Lys He Gin 

485 490 495 

TCC TTC CTG GGT GGG GCC CCC ACG GAG GAT TTG AAG GCG CTC AGT 1632 
Ser Phe Leu Gly Gly Ala Pro Thr Glu Asp Leu Lys Ala Leu Ser 
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500 505 510 

CAC CAG AAT GTG AGC ATG GAC TTG GCC ACG TTC ATG AAG CTG CGG 1677 

Gin Gin As n Val Ser Met Asp Lea Ala Thr Phe Met Lys Leu Arg 

515 520 525 

ACG GAT GCG GTG CTG CCG TTG ACT GTG GCT GAG GTG CAG AAA CTT 1722 

Thr Asp Ala Val Leu Pro Leu Thr Val Ala Glu Val Gin Lys Leu 

530 535 540 



CTG GGA CCC CAC GTG GAG GGC CTG AAG GCG GAG GAG CGG CAC CGC 1767 
Leu Gly Pro His Val Glu Gly Leu Lys Ala Glu Glu Arg His Arg 

545 550 555 

CCG GTG CGG GAC TGG ATC CTA CGG CAG CGG CAG GAC GAC CTG GAC 1812 
Pro Val Arg Asp Trp lie Leu Arg Gin Arg Gin Asp Asp Leu Asp 

560 565 570 

ACG CTG GGG CTG GGG CTA CAG GGC GGC ATC CCC AAC GGC TAC CTG 1857 
Thr Leu Gly Leu Gly Leu Gin Gly Gly lie Pro Asn Gly Tyr Leo 

575 580 585 

GTC CTA GAC CTC AGC GTG CAA GAG GCC CTC TCG GGG ACG CCC TGC 1902 
Val Leu Asp Leu Ser Val Gin Glu Ala Leu Ser Gly Thr Pro Cys 

590 595 600 

CTC CTA GGA CCT GGA CCT GTT CTC ACC GTC CTG GCA CTG CTC CTA 194 7 
Leu Leu Gly Pro Gly Pro Val Leu Thr Val Leu Ala Leu Leu Leu 

605 610 615 

GCC TCC ACC CTG GCC TGA 1965 
Ala Ser Thr Leu Ala 

620 

GGGCCCCACT CCCTTGCTGG CCCCAGCCCT GCTGGGGATC CCCGCCTGGC. 2015 
CAGGAGCAGG CACGGGTGAT CCCCGTTCCA CCCCAAGAGA ACTCGCGCTC 2 065 

AGTAAACGGG AACATGCCCC CTGCAGACAC GTAAAAAAAA AAAAAAAAAA 2115 
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AAAAAAAACT CGAG 2129 
S2« : 1 1 

: 1 7 
: 7 > J m 

B£?IJ : 

Ser Arg Thr Leu Ala Gly Gin Thr Gly Gin Gin Ala Ala Pro Leu 
15 10 15 

Asp Gly 

EJIH : 1 2 
EWS>*3 : 5 8 4 

EH*>«| : K 

Gly Glu Thr Gly Gin Gin Ala Ala Pro 
1 5 
Leu Asp Gly Va,l Leu Ala Asn Pro Pro Asn He Ser Ser Leu Ser 
10 15 20 

Pro Arg Gin Leu Leu Gly Phe Pro Cys Ala Glu Val Ser Gly Leu 
25 30 35 

Ser Thr Glu Arg Val Arg Glu Leu Ala Val Ala Leu Ala Gin Lys 
40 * 45 so 

Asn Val Lys* Leu Ser Thr Glu Gin Leu Arg Cys Leu Ala His Arg 
55 60 65 

Leu Ser Glu Pro Pro Glu Asp Leu Asp Ala Leu Pro Leu Asp Leu 
70 75 80 
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Leu Leu Phe Leu Asn Pro Asp Ala Phe Ser Gly Pro Gin Ala Cys 
85 90 95 

Thr Arg Phe Phe Ser Arg lie Thr Lys Ala Asn Val Asp Leu Leu 
100 105 110 

Pro Arg Gly Ala Pro Glu Arg Gin Arg Leu Leu Pro Ala Ala Leu 
115 . 120 125 

Ala Cys Trp Gly Val Arg Gly Ser Leu Leu Ser Glu Ala Asp Val 
1 30 1 35 HO 

Arg Ala Leu Gly Gly Leu Ala Cys Asp Leu Pro Gly Arg Phe Val 
145 150 155 

Ala Glu Ser Ala Glu Val Leu Leu Pro Arg Leu Val Ser Cys Pro 
. 160 165 170 

Gly Pro Leu Asp Gin Asp Gin Gin Glu Ala Ala Arg Ala Ala Leu 

175 180 185 

Gin Gly Gly Gly Pro Pro Tyr Gly Pro Pro Ser Thr Trp Ser Val 

190 195 200 

Ser Thr Met Asp Ala Leu Arg Gly Leu Leu Pro Val Leu Gly Gin 

205 210 215 

Pro He He Arg Ser He Pro Gin Gly He Val Ala Ala Trp Arg 

220 22S 230 

Gin Arg Ser Ser Arg Asp Pro Ser Trp Arg Gin Pro Glu Arg Thr 

2 3 5 2 40' 245 

He Leu Arg Pro Arg Phe Arg Arg Glu Val Glu Lys Thr Ala Cys 

250 255 260 

Pro Ser Gly Lys Lys Ala Arg Glu He Asp Glu Ser Leu He Phe 

265 270 275 

Tyr Lys Lys Trp Glu Leu Glu Ala Cys Val Asp Ala Ala Leu Leu 

280 285 290 

Ala Thr Gin Met Asp Arg Val Asn Ala He Pro Phe Thr Tyr Glu 

295 300 305 
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Gin Leu Asp Val Leu Lys His Lys Lea Asp Glu leu Tyr Pro Gin 

310 ' 315 320 

Gly Tyr Pro Glo Ser Val He Gin Bis leu Gly Tyr Lea Phe Leu 

325 330 335 

lys Met Ser Pro Glu Asp lie Arg lys Trp Asn Val Thr Ser Lea 

340 345 3S0 

Glu Thr Leu Lys Ala Leu Leu Glu Val Asn Lys Gly His Glu Met 

355 3S0 365 

Ser Pro Gin Val Ala Thr Leu He Asp Arg Phe Val Lys Gly Arg 

370 375 380 

Gly Gin Leu Asp Lys Asp Thr Leu Asp Thr Leu Thr Ala Phe Tyr 

385 390 395 

Pro Gly Tyr Leu Cys Ser leu Ser Pro Glu Glu Leu Ser Ser Val 

400 405 410 

Pro Pro Ser Ser He Trp Ala Val Arg Pro £ln Asp Leu Asp Thr 

415 420 425 

Cys Asp Pro Arg Gin Leu Asp Val Leu Tyr Pro Lys Ala Arg Leu 

430 435 440 

Ala Phe Gin Asn Met Asn Gly Ser Glu Tyr Phe Val Lys He Gin 

445 ' 450 455 

Ser Phe Leu Gly Gly Ala Pro Thr Glu Asp Leu Lys Ala Leu Ser 

460 465 470 

Gin Gin Asn Va4 Ser Met Asp Leu Ala Thr Phe Met Lys Leu Arg 

475 480 485 

Thr Asp Ala Val. Leu Pro Leu Thr Val Ala Glu Val Gin Lys Leu 

490 495 500 

Leu Gly Pro His Val Glu Gly Leu Lys Ala Glu Glu Arg His Arg 

5 05 510 515 

Pro Val Arg Asp Trp lie Leu Arg Gin Arg Glu Asp Asp Leu Asp 

520 525 530 
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Thr Leu Gly Leo Gly Leo Gin Gly Gly He Pro Asn Gly Tyr Leu 

535 540 545 

Val Leu Asp Leu Ser Val Gin Glu Ala Leu Ser Gly Thr Pro Cys 

550 555 560 

Leu Leu Gly Pro Gly Pro Val leu Thr Val Leu Ala Leu Leu Leu 

565 570 575 

Ala Ser Thr Leu Ala 

560 584 



mvm*§r : 1 3 

SEWS? : 248 

: 7 > y m 
h*n v'- : egm 

Gly Glu Thr Gly Gin Glu Ala Ala Pro 

1 5 

Leu Asp Gly Val Leu Ala Asn Pro Pro Asn He Ser Ser Leu Ser 

10 15 20 

Pro Arg Gin Leu Leu Gly Phe Pro Cys Ala Glu Val Ser Gly Leu 

25 30 35 

Ser Thr Glu Arg Val Arg Glu Leu Ala Val Ala Leu Ala Gin lys 

40 45 50 

Asn Val Lys Leu- Ser Thr Glu Gin Leu Arg Cys Leu Ala His Arg 

55 60 65 

Leu Ser Glu Pro Pro Glu Asp Leu Asp Ala Leu Pro Leu Asp Leu 

70 75 80 

Leu Leu Phe Leu Asn Pro Asp Ala Phe Ser Gly Pro Gin Ala Cys 

85 90 95 

Thr Arg Phe Phe Ser Arg lie Thr Lys Ala Asn Val Asp Leu Leu 



-60- 



WO 94/10312 PCT/JP93/01540 

100 ios no 

Pro Arg Gly Ala Pro Glu Arg Gin Arg Leo Leu Pro Ala Ala Leu 

115 120 125 

Ala Cys Trp Gly Val Arg Gly Ser Leu Leu Ser Glu Ala Asp Val 

130 135 140 

Arg Ala Leu Gly Gly Leu Ala Cys Asp Leu Pro Gly Arg Phe Val 

145 150 155 

Ala Glu Ser Ala Glu Val Leu Leu Pro Arg Leu Val Ser Cys Pro 

160 165 170 

Gly Pro Leu Asp Gin Asp Glo Glu Glu Ala Ala Arg Ala Ala Leu 

175 180 185 

Gin Gly Gly Gly Pro Pro Tyr Gly Pro Pro Ser Thr Trp Ser Val 

190 195 200 

Ser Tbr Met Asp Ala Leu Arg Gly Leu Leu Pro Val Leu Gly Gin 

205 210 215 

Pro lie He Arg Ser He Pro Gin Gly He Val Ala Ala Trp Arg 

220 225 230 

Gin Arg Ser Ser Arg Asp Pro Ser Trp Arg Gin Pro Glu Arg 

235 240 245 248 



V 



-61- 



WO 94/10312 



PCI7JP93/01540 



if # <r> m m 

t£ig£E?fl££frDNAo 

4. St*9(3E*4>tt±M***U I4^n/:r//^t^iti 

10 5. it^4iB«wa^^^ >'<?ntf&&&mmm*%i&*m?h9 > 

6. EW*l 3GjF*7$ yttETUfra- KtattSETlU SfcJdLUtt 

*Stt£Efll*£tfDN-A. 
15 7. H^6fBSODNASr^ttSjaj(lx.^^^-. 

9. »*9(8Elta«±IIJB**SU g£*n/c* 



-62- 



WO 94/10312 



PCT/JP93/01S40 




1/8 



WO 94/10312 



PCI7JP93/01540 



Fig. 2 




2/8 



WO 94/10312 



PCI7JP93/01540 



Fig. 4 




Fig. 5 




3/8 



WO 94/10312 



PCT/JP93/01540 



Fig. 6 



Meg-POTcDNA 



Xhol 



BamHI ^BamHI 

.1 



Xacl 




rrnB 
terminator 



Amp r 



Fig. 7 

EF1er promoter/ enhancer 



BamHI 

Meg-POTcDNA 
Sail 




SV40 



dhfr 
4/8 



WO 94/10312 



PCT/JP93/01540 



Fig. 8 



MW 
(kd) 



106.0- 
80.0- 

49.5- 

32.5- 
27.5- 

18.5- 



1 2 



5/8 




I 



WO 94/10312 



PCF7JP93/01540 



♦ • 

Fig. 10 



MW 
(kd) 




32.5 
27.5- 

18.5- 



i • I® 



12 3 4 



7/8 



WO 94/10312 PCI7JP93/01540 



Fig. 1 7 



T3 - 2 3S 754GS 8SQGS 

KnHt 



T 



Mcg-POTcDNA s '" n " m " 1 B * ml " 

754GA 850GA G982A 



Fig. 12 



Amp 1 * 



r 




EFla promoter/enhancer 



mutant 

KPOcDNA 



Human C k 



Neo 



8/8 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP93/01540 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. Cl5 C12N15/19, C12P21/02, C12N5/10 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 5 C12N15/19, C12P21/02, C12N5/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

CAS ONLINE, WPI, WPI/L 
BIOSIS PREVIEWS 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP, A, 4-295500 (Asahi Chemical Industry 
Co. , Ltd. ) , 

October 20 r 1992 (20. 10. 92), 

& WO, A, 92/17500 & AU, A, 9214350 


1 T 10 


P, A 


WO, Al, 93/16106 (Asahi Chemical Industry 
Co. , Ltd. ) , 

August 19, 1993. (19. 08. 93), (Family: none) 


1-10 


P, A 


WO, Al, 93/13132 (Chugai Pharmaceutical 
Co . , Ltd . ) 

July 8, 1993 (08. 07. 93) , 
& ZA, A, 9209991 


1-10 



I Further documents are listed in the continuation of Box C. ^ See patent family annex. 



Special categories of cited < 

A" document defining the general state of the art which is not considered 
to be of particular relevance 

E" earlier document but published on or after the international filing date 
L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

*0" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but tater than 
the priority date c* ' 



T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

M X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

**Y~ document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art - 

**&" document member of the same patent family 



Date of the actual completion of the international search 
January 5, 1994 (05. 01. 94) 


Date of mailing of the international search report 
January 25, 1994 (25. 01. 94) 


Name and mailing address of the ISA/ ' 

Japanese Patent Off£e*e 

* 

Facsimile No. ; 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



a m m s « s 

. > « 



HKfBfiSS^ PCT/J P 93/01540 



a. mmt (Biswas ( i p c> ) 

Int. Ct* C12N15/19, C12P21/02, C12N5/10 



B. a&tftitzftlf 

m&zn^&mm mmm#m ( i po > 

Int. C£ s C12N15/19, C12P21/02, C12N5/10 



CAS ONL I NE ,WP I ,WP I/L 
BIOSIS PREVIEWS 











A 

P,A 
P,A 


JP,A, 4-29 5 5 0 0 (»ftj£I&fc*£*t) , 

2 0. 10J3.. 1992(2 0. 1 0. 92), 

&WO , A , 9 2/1 7 5 0 0&AU ,A,9214350 

WO, Al , 9 3/1 6 1 06 («ftfiei*<*^a) , 
19. 8J§. 1 9 93 ( 19. 0 8. 93 ) <7r* !>-ttL) 

WO,Al , 9 3/1 3 1 3 2 ( *#**<fc*£tt ) , 

8. 7M. 1 993 ( 08. 07. 93) ,&ZA, A, 9209991 


1-1 0 

1-1 0 
1-1 0 




rpj @KajKHirc. fr-^&moz&vmkuz&moB 


0 5. 0 1. 94 


25. 01 . 94 


B*Bff«Flf (ISA/JP) 
• i o o 


£ # * © 

03-3581 — i 101 flfi 


4 B 


9 2 8 1 

i » i 


i 3449 



fcsSPCT/I SA/2 1 0 (»2^-^) ( 1 9 9 2¥7fl) 



